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Introducing the new Val 


They say the one constant in life is 
change. And no PC helps you deal with 
change better than the new ValuePoint™ 
Performance Series. 


The perfect PC starts 
with CustomerFit. 
The perfect computer isn't just a 
collection of technologies. It’s a 
reflection of the way you work and 
the work you do. That's why we be- 
gin every phone call by listening to 
you. With CustomerFit, we'll creatc a 
The performance minded PC that complete IBM ValuePoint solution that fits 
gets better as your needs change. {һе way you work, and the life you live. 


As your work changes, your new 
ValuePoint changes 


ValuePoint .. ValuePoint with it. You can upgrade 
433SX X 
SX/Sp || processors to the Intel" 


|. $1989 $2985 | DX4"“/100MHz proces- 
IBM Credit Lease IBM Credit Lease sor or to Pentium™ tech- 
IBM $73/month' $110/month' 
: | j | .14865Х/33МН2 -i486DX2/66MHz nology. You can expand 


» Pentium chip RAM up to 128MB, in- 


«270MB? HD upgradable 


AMB RAM stall up to 4 hard drives, 


or choose the Space- 


• 340MB’ HD, 8MB RAM 


« opaceSaver with . Mini-Tower with О 
3 slots, 3 bays 8 slots, 6 bays Saver, Desktop or Mini- 
• VESA local bus Tower* case that suits 


» VESA local bus - 128K L2 cache 


“CC M——MMM 


The ValuePoint configurations listed above include 
an !ВМ 101-Key Keyboard & Mouse, 
1MB Video Memory (upgradable to 2MB), 
DOS & Windows preloaded and a 14V monitor 
with an actual viewable screen size 
of 13 inches when measured diagonally. 


you best. 


The ValuePoint Performance Series 
delivers cutting edge 64-bit local bus 
graphics performance. The newest software 
Is more than power hungry, it's 


graphics crazy. Which is exactly ValuePoint 


433DXSp — 


ie Point Performance Series. 


New 3-year warranty. Our superior 
service includes | year of onsite support any- 
where in the U.S.’ 


Help Ware" service and 
| support makes your 


ValuePoint - 
100DX4/Dp 


why we created the new 
ValuePoint Performance Series. 
We've done a bunch of big (and 


$2109 


IBM Credit Lease 


i | $78/month' 
little) things to speed up your | *486DX/33MHz' 
graphics performance. | «Pentium chip 

| upgradable 
о The most dramatic change -270MB HD. 
is in our local bus graphics. 4MB RAM 


e SpaceSaver with 
3 slots, 3 bays 


» VESA local bus 


Every new Performance Series 
system delivers superfast 
64-bit graphics performance. 


: T : . The ValuePoint configurations listed above include 
(IBM is a leader in implementing an IBM Enhanced 101-Key Keyboard and Mouse. 


1MB Video Memory (upgradable to 2MB), 
DOS/Windows™ and a 14V monitor 
with an actual viewable screen size 

of 13 inches when measured diagonally. 


this new technology.) 


Save time and money 
Adding peripherals is a snap 
when your system is Plug and 
Play enabled. Your ValuePoint will easily "read" 
the instructions from other Plug and Play 
devices and automatically configure itself to 
use them. Plus every Performance Series desk- 
top is EPA Energy Star* compliant. You'll save 
money. We'll all save energy. 


CustomerFit goes beyond hardware. 
Soft Sclect™ preloaded software makes it easy 
to get up and running. We'll install, test and 
optimize as many popular applications as you 
want — for just $10. So your new ValuePoint 
arrives ready to run. 


Call us, we're open 9am-10prn Monday-Friday 
and 10am-5pm Saturday (Eastern Daylight Time) 
in Canada call 1 800 465-7999 


191186 
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$ new ValuePoint easy to 
3349 live with, too. There's a 


IBM Credit Lease 


ЭШ 30-day moneyback guar- 
- i486™DX4/100MHz | antec on everything we 
Pentium chi | 

tune” sell* And when you nee 


to reach us we're there, 24 
hours a day, 7 days a 
weck. 


. (28MB' HD, 8MB RAM 


«Desktop with 
9 Slots, 5 bays 


«VESA local bus 


. 256K L2 cache Call us today. Even if 


ı you aren't sure which Val- 
ucPoint is right for you. 
We're ready to listen to 
your questions, to help 

make the maze of clock- 
speeds, refresh rates and 

RAM a lot less intimidating. And when you're 

ready, we'll create a PC system that's Customer- 

Fit for the way you work, and the way you live. 


To order call today! 


1 800 426-7687 


Finally, 
a PC that 


keeps up 
with you. 


Now and later. 


Look at your world 


in a whole new Way. 


Our latest ThinkPads will 
give you a fresh perspective 
on personal computing. 


Imagine giving persuasive 
stereo multimedia presentations 
that you can customize right up 
until the last minute. Swapping 
your diskette drive for a TV tuner 
to catch the latest news updates onscreen. 
Or sending faxes and transferring files from 
almost anywhere with cellular digital 
communications. Our latest ThinkPads can 
make that kind of freedom a reality. 


The new ThinkPad ? 755Cs. It 
may very well be the most powerful 


ThinkPad 360Cs ThinkPad 755Cs sales tool ever 


$2590 $3599 created. With one of 


the fastest notebook 


IBM Credit Lease IBM Credit Lease 
$96/month' $133/month' processors around. 
• 486SX/33MHz • 486DX2/50MHz 


Spacious, removable 
- 170MB'HD, 4MB RAM • 170МВ'НО, 4MBRAM hard drives available up 


„Опе Type lll or two «One Type III or two 
Туре II PCMCIA slots Type ll PCMCIA slots {0 540MB. Local bus 
video, a built-in 


e Over $800 worth of e Over $800 worth of 
preloaded business preloaded business microphone and CD- 
software software |; dio chip. Р! 

• 1-year International e 3-year International ашу audio а р. - 
Traveler's Warranty Traveler's Warranty an arsenal of cutting- 


edge options. 
The ThinkPad configurations listed above 
include a 3.5" 1.44MB diskette drive, 85-Key 
Keyboard with integrated TrackPoint II™, 
NiMH battery and AC adapter, and a 
9.5" VGA color display monitor. 


"v 
к> کے‎ А É 


Call us, we're open Bam-10pm Monday-Friday 
and 9am-5pm Saturday (Eastern Daylight Time). 
In Canada call 1 800 465-7999. 


The new ThinkPad 360Cs. 
Never before could you get so much 
ThinkPad for so little. Who says you 
(or your sales force) can't afford a color 
ThinkPad? The 360Cs gives you more than 
enough power for most businesses, at a 
price any business can afford. And it can 
perform double duty as a desktop PC with 
our optional docking station and color 
monitor (in ThinkPad-coordinated black). 


HelpMare service and support 
covers you as you roam. Including a new 
3-year International Traveler's Warranty” 

(1 year for 360Cs) and ThinkPad EasyServ" 
courier repair service within the U.S. 

Of course, you also get our Personal 
Systems HelpCenter assistance 24 hours 

a day, 7 days a week. 


Call us today, and we'll create your 
very own CustomerFit ThinkPad to give you 
an entirely new perspective on your work. 


To order call today! 


Die 1 800 426-7687 


Great technology has its price. 
And its less than you think. 


ValuePoint ValuePoint 
425SX/Si Pentium 
$1379 $3289 
ІВМ Lease Price IBM Lease Price 
$51/month' $121/month' 

•14865Х/25МН2 e P/60MHz Pentium 
«212MB? HD -527MB? HD, SMB RAM 
„4МВ RAM e PCI local bus video 


and slots 
«4 slots, 5 bays 
» 3.5" 1.44MB disk drive 


e VESA local bus video 
777 -3 ISA slots, 3 bays 
» 3.5" 1.44MB disk drive 


ind «DOS and Windows 
005 and Windows | ву Enhanced 101- 
«IBM Basic 101-Key Key Keyboard and 
Keyboard and Mouse Mouse 


Both systems include a 14V color monitor 
which has an actual viewable screen size of 
13 inches when measured diagonally. 


Isn't it refreshing to talk to someone who actually listens? And who'll help you put 
together the system that's exactly right for you? Not more than you want. Or less than you'll 
need. The fact is, no one has a better selection of hardware, software, peripherals, and 


IBM 
SG 


the way you prefer. You can choose from credit cards, 36-month business leasing plans, or purchase orders for 


accessories than IBM PC Direct™. We make it easier to get what you want. And you can pay 


qualified customers. If you're a student or educator, ask about our special prices just for you. One more thing: if you 
don't feel you've gotten the perfect fit, there's a 30-day moneyback guarantee on everything we sell. 


ThinkPad 500 ThinkPad 350€ 
$1399 $2199 
IBM Lease Price IBM Lease Price 
| $52/month’ $81/month' 
| e 486SLC2 50/25MHz 148651. 25MHz 


• 85MB? HD, 4MB RAM 

„Туре | or Type |! 
PCMCIA slots 

• 3.5" 1.44MB external 
disk drive 

» 7.4" VGA mono display 
(actual viewable screen 
size is 7.24° when 
measured diagonally) 

»81- Key Keyboard 


“250МВ* HD, 4MB RAM 


» Туре | or Type Il 
PCMCIA slots 


• 3.5" 1.44MB disk drive 


» 9.2" VGA color display 
(actual viewable screen 
size is 8.97 when 
measured diagonally) 


.85-Key Keyboard — — 


The ThinkPad configurations listed above include 
integrated TrackPoint II, NiMH battery | 
and AC adapter, DOS" and | 
a trial subscription to PRODIGY.9* an! 


To order call today! 


Direct 1 800 426-7687 


Call us, we're apen 8am-10pm Monday-Friday 
and 9am-5prn Saturday (Eastern Daylight Tima). 


In Canada call 1 800 465-7999. 
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They say you cant be all things 
to all people. But one database 
comes really close: new Microsoft 
Access’ database management 
system 2.0. The first relational data- 


base for everyone. 


— The Wizard inks your aate ос | 
fore eee Lon] 
printform | | 
| tiers or addreqe envelopes. 


What do you want | the Wizard todo? - 


G Link your data to an existing: 


, Microsoft Word document, 
C Grente a new document and then link: vi 
tha data to It. 


| At launches Microsoft Word, the 
(Open roe Word Help on how to 
рау 


Mail Merge Wizard orks directly with 
Microsoft Word to place your selected data 
into the document of your choice. 

If you need a database with a 
small “д, you've found it. Microsoft 
Access is easy to use. So easy, you 
can create tables, make forms, and 
print reports right from the start. 


Want that capital “D” variety? 


Then fasten your seat belts. 

Microsoft Access packs speed, 
power, and control. Helping data- 
base developers quickly create 
sophisticated database applications. 

The fact is, Microsoft Access 
has something for everyone. Or 
more precisely, a lot for everyone. 

Like new Rushmore” query 
optimization, a technology that 
makes queries lightning fast. So 
you get your data quicker. 

Like Table Wizard, a feature 
that takes you step-by-step through 
table setup and design. 

Like Query Wizard, a helpful 
assistant who walks you through 
the steps of finding your data. 

In fact, thanks to IntelliSense" 
technology, a Microsoft Office 


feature, many of your 


tasks become much easier. 


venture beyond the basics, 


develop powerful data- 
base applications. Including 


engine- 


Of course, when youre ready to 


level validation guar ê 


Anda program- 
mi ! 
Ing language 


event model for added control and 
flexibility similar to Microsoft’ 


amc perma rm Ims 


Add fully functional buttons to a form using 
the Button Wizard. Microsoft Access does all the 
work of writing the code bebind the button. 


Visual Basic’ programming system. 
Microsoft Access even makes 
it easy to tap into any current data- 
base you have, from Paradox" to 
Microsoft SQL Server. 
You can also count on unlimit- 
ed no-charge product support 
With OfficeLinks, 
send data directly to 


Microsoft Excel 


using tbe Analyze И 


toolbar button. 


Analyze It with MS Excel 


by phone (toll charges may apply). 


routine tasks will be auto. ^nd for as little as 99° for an 
matic. And your complex upgrade or $359" for the Office 


Professional upgrade, Microsoft 
Access couldnt be more, well, acces- 
sible. For a resellers name, or to 


Microsoft Access is, too. e cal 1800370-899 6, Dept. CN3 


Microsoft 


featuring an 


ccess qualify for 40 rebate upon acquiring Office Professional 4 3 (3399 upgrade SRP). tg: mse nine eee Offer good иги] 


Microsoft 
utside che 50 United Stars & Canada, call your local Microsof subsidiary or (206) 936-5561. Microsoft, Microsoft Access, PowerPoint, Visaal Basit and the Rushmore are trademarks of Microsoft Com. 
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WINDOWS DATABASES 


Borland Readies dBase, Takes Aim 
i aiana 28 
It looks like dBase for Windows, 
Borland's long-delayed Windows 
version of the popular database develop- 
ment language, is close to release. Based 
on à look at a prerelease version, the 
program will offer features that won't be 
available in FoxPro for Windows for 
several months. Also covered: the next 
release of Paradox for Windows. 


PORTABLE DOCUMENTS 


WordPerfect Enters Paperless- 
Document Arena ...... —"nÀ 32 
With WordPerfect Envoy, WordPerfect 
joins Adobe, Farallon Computing, and 
No Hands Software in offering portable 
electronic-document solutions. 


NETWORKING 


The Best of Interop+Networld..... 36 
Editors from McGraw-Hill's 

TechNet magazines—B YTE, 

Data Communications, LAN Times, 

and Open Computing—recognized 
companies that have products that 
advance global networking. 


BUS TECHNOL.OG Y 
High-Speed 1394 Train Still at 
the Station ............. „ө ON 3l 


First products based on the proposed 
high-speed serial-bus P1394 interface, 
also known as FireWire, likely won't 
begin showing up until later this year. 


SPREADSHEETS 


1-2-3 Proves DOS 

Isn't Dead ........................... 3l 
Lotus's latest DOS spreadsheet includes 
many slick features already proven in 
1-2-3 for Windows, such as nameable 
index tabs and SmartIcons. 


PERSONAL INFORMATION 
MANAGERS 


PIMS Are Not So Personal 
Anymore................... ЕЕ. 40 
Proving that no person is an island, 
software developers are adding group- 
collaboration features to PIMs. 


NEW PRODUCTS 


What's New......................... 212 
A stackable Ethernet switch; portable 
wireless LAN adapters; imaging in 
Windows NT; object-based 
programming; and more. 
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Working Smarter 100 
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workgroup and work-flow applications. Experience in the trenches 
shows that technology is only part of the solution. 


Know Your Work-Flow 
Tools 103 


BY THORNTON A. MAY 

The four basic classes of work- 
flow tools vary widely from опе 
another. 
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Network Management Systems 


BYTE evaluates software tools for managing 
complex LANs. The utilities range from desktop 
administration tools to high-end products with 
enterprise-wide device management. 
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153 
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With a distributed-objects architecture, a full suite of 
programming tools, and seamless version control, 
DEC's CohesionWorX delivers a sophisticated 


environment for software development across 


Controlling Cross-Platform Objects—155 
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Easing Windows’ Graphics Bottleneck 133 
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Greg Loveria tests new 64-bit graphics adapters 
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with 24-bit graphics; one is surprisingly affordable. 
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SYSTEMS 


PowerPC Hits the Road 
BY BRUCE DAWSON 


IBM introduces the first PowerPC-based notebook. 
The RS/6000 N40 borrows many nice features from 
IBM's ThinkPad line, but though strong on 


performance, it's weak on battery life, 
DATA ACQUISITION 

Friendly Acquisition 

BY IRA EGLOWSTEIN 


The latest Windows data acquisition software lets 
you build applications without writing a line of code. 
Graphical programming saves time and money, 
allows more flexibility, reduces programming errors, 
and empowers nonprogrammers. Eglowstein 
evaluates seven current Windows tools. 
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Systems 109 
BY MEICHUN HSU 

AND MIKE HOWARD 

Legacy systems arc good at what 
they do; it's what they don't do 
that's the problem. 
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BY BEN SMITH 


Power Workstation at a Pentium Price 


161 


"(The HP 9000 Series 700 Model 712/60 uses 


innovative hardware packaging and the superscalar 
PA-7100LC CPU to achieve breakthroughs in low 
cost and high AUT CR for a Unix workstation. 


141 


HIGH-SPEED MODEMS 


Lab Report 


26 Modems: Faster Than 14.4 Kbps 168 
High-speed modems flout standards but promise 


faster transmission and lower costs. We evaluate 
26 modems to sec which are ready for data and 


fax applications. 
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A Taligent Update .......... ..183 
BY JON UDELL 
Taligent's long-awaited 


| developer's kit debuts this 


summer. 
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Visual Programming's 
Many Faces .............. ..... ЩІ 


BY PETER D. VARHOL 

A quick climb through a growing 
family tree of visual programming 
products and paradigms. 
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optimize Pentium codc. 
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Pretty Good Privacy ........ ..193 
BY WILLIAM STALLINGS 

Privacy and security are 

important issucs to commercial 
users of public E-mail systems. 
PGP, an E-mail security package, 
is finding acceptance as 

the way to achieve 

protection. 
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An Educational Trip ..........197 
BY JERRY POURNELLE 

A journey to England finds Jerry 
attending a conference on 
education and a computer show. 
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BY JON UDELL, 
HUGHES PACK, 
BEN SMITH, AND 
SCOTT WALLACE 
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everyday concepts, 
a CD-ROM about 
the space shuttle, cross- platfonn 
connection, and electronic 
imaging. 
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BY ANDY REINHARDT 

The government must be involved 
with the data highway. 
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databases. 
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From BIX: Join "listings/frombytc94" 
and select the appropriate subarea (1.е., 
"jul94"). 

From the UUNET:fip to fip.uu.net, log 
on as “anonymous,” and enter your user 
ID as your password. Type 
"cd/published/byte" and type "DIR." 
Files appear in subdirectories by month. 


From the BY TE BBS at 1200-9600 bps: 
Dial (603) 924-9820 and follow the 
instructions at the prompt. 
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BYTE Contents by Platform 


This page presents the articles in 
this issue according to computing 
platform. 


DOS/WINDOWS 


Borland Readies dBase, Takes 
Aim at Microsoft...............28 


А look at a prerelease version of dBase 
5.0 for Windows, the long-awaited 
Windows version of Borland's database 
development language, reveals such 
(eatures as a two-way interface and 
object-programming extensions that are 
sure to challenge Microsoft's FoxPro for 
Windows. Also included: a preview 

of the next release of Paradox for 
Windows. 


WordPerfect Enters Paperless- 
Document Arena...............32 


The latest contender to step into the 
portable-document ring, WordPerfect 
Envoy combines high-end features such 
as font substitution for TrueType and 
PostScript Type 1 fonts with useful 
group-collaboration tools such as hyper- 
text links and the ability to consolidate 
annotations and comments into a 

single file. 


1-2-3 Proves DOS Isn't 
Dead ......... —— ~ 


Following in the footsteps of its Win- 
dows counterpart, Lotus's 1-2-3 release 
4 for DOS spreadsheet offers many of 
the same solid features contained in 1-2- 
3 for Windows. Атопр these are a live 
status bar, nameable index tabs, and 
Smarticons. 


PiMs Are Not So Personal 
Anymore.......... —— ЇЙ 


Recognizing that no user is an island, 
software developers are adding 
group-collaboration features to PIMs 
(personal information managers) to 
allow users on a network to share 
information. 


Three Programs Help Manage, 
Create Fonts ..................40 


Looking for a way to better manage, 
generate, and manipulate fonts on your 
PC? Here's a comparison of three new 
font-management packages that may 
help you in the decision-making pro- 
cess. 


Network Management 
Systems ................... esi 


In this software roundup, BYTE evalu- 
ates a variety of network management 
and network utility programs that sup- 
port the NetWare environment. Most of 
the packages we look at include Win- 
dows-based management consoles and 
utilities for tracking Windows 
workstations. 
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Easing Windows' Graphics 
Bottleneck ....................133 


Nothing boosts Windows performance 
better than a graphics accelerator. Five 
of the first 64-bit accelerator curds push 
24-bit graphics performance to new 
levels. 


Friendly Acquisition ..........147 


These seven data acquisition tools all 
run under Windows and all provide a 
graphical programming environment in 
which to develop data acquisition 
applications. 
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A Taligent Update ............ 183 


Taligent's long-awaited object technolo- 
gy, TAE (Taligent Application Environ- 
ment), debuts this summer when a de- 
veloper version ships to 100 
independent software vendors and cor- 
porate developers. When TAE ships 
next year, it will count OS/2 among its 
host operating systems. 


MACINTOSH 


PIMs Are Not So Personal 
Anymore. ....................... 40 
Among the companies offering group- 
ware-enabled personal information mun- 
agers is Lotus with its Organizer 1.1 for 
Windows, which exchanges information 
between PIM schedulers via Lotus's 
cc:Mail. Now the Macintosh version of 
Organizer 1.1 is also shipping. 


Three Programs Help Manage, 
Create Fonts ...................40 
FontChameleon works cross-platform 

on the Mac or Windows. Its font manip- 
ulation capabilities make it a good 

choice for professional designers. 


Network Management 

Systems .......................121 
We evaluate desktop management and 
enterprise/device management programs 
for testing and monitoring complex 
LANs. Some of the packages include 
utilities for tracking configuration and 
inventory of Macintosh workstations. 


PowerPC Hits the Road ......141 


With the RS/6000 N40, IBM provides a 
ponablc platform for AIX. The N40 is 
the first portable to use the new Power- 
PC mieroprocessor. 


Linking Development 
Teams ................. V— ИЗ 


CohesionWorX is DEC's new CASE 
environment for distributed software de- 


velopment on heterogeneous Unix net- 
works. Supported platforms now include 
Sun SparcStations or SparcServers run- 
ning SunOS 4.1.3, HP 9000 Series 700s 
running HP-UX 9.01, and DEC's Alpha 
AXP running OSF/I 1.3. 


Power Workstation at a 
Pentium Price ........... .....161 
Using its PA-7100LC RISC chip and in- 
novative case design, HP's latest Series 
700 workstation provides high perfor- 
mance and low price. 


A Taligent Update ............183 


When TAE (Taligent Application Envi- 
ronment) ships next year, it will be host- 
ed on these Unix operating systems: 
IBM's AIX, Apple's PowerOpen, and 
Hewlett-Packard's HP-UX. 


The Best of Interop+ 
Networld ....................... 36 


Editors from McGraw-Hill's TechNet 
magazines—B YTE, Data Communica- 
tions, LAN Times, and Open Сотрш- 
ing—recognize those companies whose 
products advance global networking. 


Computer Telephony ..........80 


Thanks to the new API standards, TAPI 
and TSAPI, it’s now possible to link 
your computer or network to your phone 
system. 


Working Smarter.............100 


Process analysis and modeling are at the 
core of workgroup support applications. 


Know Your Work-Flow 

TENE eerie rna —— О 
May explores the four classes of analy- 
sis and modeling tools for work flow: 
electronic pencils, mainstream tools, 
CASE-style tools, and "religious" tools. 


Work-Flow and Legacy 
Systems.......................109 


Linking work-flow management to 
transaction-processing applications is 
key. Here's why. 


Network Management 

Systems .......................121 
We rate the most popular tools for test- 
ing and monitoring complex LANs. 
These tools span a wide range of capa- 
bilities, functions, and categories. 


Linking Development 

Teams ......... — M | 
DEC's CohesionWorX provides a 
distributed software development 
environment for heterogeneous Unix 
networks. 
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3.5" floppy diskette. It's as fast as most hard 
disk drives, And you can write, erase and rewrite over four million times, 


But it's no floppy! It's Pinnacle's new Tahoe" 230 Portable 3,5" Optical Hard 
Drive with 230 Megabytes of removable optical storage. 


The Tahoe" 230 is the most versatile storage device 
available today. 


PARALLEL PORT Scsi PORT 
You can store it all as your main storage device, your secondary 
storage drive, or for backup and archival. 


The Pinnacle Tahoe" 230 is the ultimate In unlimited 


Optical Drive 
$1199.00 - 


Travel Case | 
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. OUTPERFORMS 66 MHZ 
PENTIUM PCS. 


. WORKS WITH WINDOWS 
AND роз. 


. PLUG-AND- PLAY SAY POPULARITY Q 
EXPANDA А ii cdi 
A BILITY | WILL SOAR. 


· RUNS THOUSANDS OF 
EASY-TO-USE 


MACINTOSH 
APPLICATIONS . 


Think of it as the Macintosh 
for people who thought they could 
never have a Macintosh. 


Check your preconceptions at the door. 


This isn't just a new family of Macintosh’ 


personal computers. Its a whole new kind 
of personal computer. 

A new architecture. A new chip. Anew 
standard that exceeds previous personal 


computing standards —yet works with DOS, 


Windows and Macintosh. 

Introducing Power Macintosh: Its more 
powerful than a Pentium processor-based 
PC. Its more human than a Macintosh. 
Its the most powerful line of personal com- 
puters in the world. 


The power of Apple, IBM 
and Motorola. 


At the heart of Power Macintosh is the 
PowerPC" 601 microprocessor: the first of 
а new family of ultra-high- 
performance RISC 

chips developed in a 
The PowerPC 60! bas a PER three- year collab- 
lt of power inside t de oration between Apple, 
(BM, Motorola and Apple. IBM and Motorola. 

The RISC technology of Power Macintosh 
brings a whole new level of performance to 
personal computing. Software written to 
take advantage of its unique new capabili- 
ties, in fact, will run significantly faster 
than the same programs written for 486 
or Pentium processor-based PCs. 


From ief, the new Power Macintosh 8100/80, Power Macintosh 
710/66 and Power Macmiosb 6100/60. 


Combine the power of RISC with the 
practical simplicity of a Macintosh person- 
al computer, and the result is more work 
done in less time, with lower support costs. 


The power to run MS-DOS, 


Windows and Macintosh software. 


Many Power Macintosh configurations 
come bundled with SoftWindows" from 
Insignia Solutions, an innovation that lets 
Power Macintosh run hundreds of off-the- 
shelf MS-DOS and Windows applications 
at 386 and 486 performance levels. (Of 
course, Power Macintosh runs thousands of 
Macintosh productivity programs, too.) 

This is just the most recent example of 
Apples commitment to making it easier for 
MS-DOS and Windows users to take advan- 
tage of Macintosh innovations. 


The power of RISC for 
as little as $1,819: 


These days, the whole personal com- 
puter industry is buzzing about the poten- 
tial of RISC processor technology in PCs. 

“My next computer ; 


will Бе a PowerPC. | was Ш ттер 


using Intel-based machines long before 

the PC was a glimmer in IBM eye, but as 
Emerson said, foolishly held consistency is 
the hobgoblin of little minds... Its time for 
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a change, and the time is now; wrote Bill 
Machrone in PC Week."That next machine 
will probably wear an Apple logo.... Apple 
appears to be a good six months ahead of 
[BM in terms of [PowerPC] product devel- 
opment and software integration: 

Call 800-732-3131, extension 600, for 
the name of your authorized Apple reseller. 

And find out about the power that will 
change the way you think about Macintosh. 
The power to be your best? 
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Buy Nov or Wait? 


The choice 

of CPUs and 
operating 
systems make 
changing 
platforms a 


real concern 


Lately, I've been getting mail asking if now is the time to 
buy desktop systems or if waiting for faster systems to be- 
come available is best. At first I was surprised—it’s an 
age-old question with an age-old answer: There will al- 
ways be something better and faster on the horizon no 
matter how long you wait. BYTE readers know that, and 
that they should ask that question at first confused me. 

But at the heart of the question is whether пом is the 
time to make a platform change. It's not just a matter of 
debating the merits of the next Intel 80x86-compatible 
machine; it's far more complicated and extends beyond 
CPUS to operating systems and videoconferencing. 

On the CPU front, there are a lot of choices, and even 
more are coming. Even staying with Intel doesn't nec- 
essarily make the choice easy. With 100-MHz 486s avail- 
able, you may question the need to go to the Pentium. And 
if you are buying systems for dedicated, noncompute- 
intensive applications, a 100-MHz 486 may seem like 
overkill. If you've been considering Windows NT or the 
symmetrical-processing version of OS/2, your decision is 
further complicated by deciding whether two or more 
CPUS is the right answer, and whether those multiple 
processors ought to be 486s or Pentiums. 

If your needs today are less critical than they'll be 
several months from now, you are probably also ques- 
tioning whether to wait for one of the new Pentium com- 
petitors from Cyrix, AMD, or NexGen. Each promises to 
be a compatible alternative to the Pentium, with different 
twists for performance gains. And if you are considering 
one of the Pentium competitors, surely you're also won- 
dering what Intel is doing with the P6, the reported Pen- 
tium follow-on. Little is known about the P6. That could 
be bad news for Intel, because unless it starts releasing real 
technical information about the P6, it stands to lose sig- 
nificant market share to forthcoming competitor CPUs 
and to Intel's own 486 and Pentium alphabet soup (e.g., 
SX, DX, and P54C) of confusion. 

Meanwhile, for most companies, staying with Intel- 
based machines is not etched in stone, and CPU offerings 
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from DEC, Mips Technologies, Hewlett-Packard, IBM, 
and Motorola may be tempting. All promise higher-than- 
Pentium performance, and, generally speaking, they all re- 
quire a move away from DOS and Windows. If you are 
replacing older Macs, it's no problem; you can run es- 
sentially the same operating system and applications on 
the Power Mac. Otherwise, you are faced with a gut- 
wrenching operating-system decision. 

While the upcoming replacement for Windows— 
Chicago—brings welcome improvements, it won't sup- 
port multiple CPUs, and it was not written for anything 
other than Intel CPUs. So the choice becomes focused on 
OS/2 and Workplace OS from IBM, or NT and the 
promised Daytona and Cairo. And yes, there is still Unix 
in 31 flavors. The most notable ones are SunSoft's Solaris, 
SCO's Unix, and IBM's AIX. The latter is interesting 
because [BM has been demonstrating a version of AIX on 
its prototype PowerPC-based systems. The wild card is 
Apple's System 7, which the company plans to port and 
license to other platforms. 

The big problem is that choosing a new operating sys- 
tem is a lot like getting married—if things don't work 
out, the separation and divorce can be long and painful. 
Then there's the video question. While most organizations 
have already made some commitment to multimedia- 
equipped systems, the step to systems ready for video- 
conferencing is a little bigger to make. 

All in all, it is a complicated problem, and the answers 
are not easy. Remember that the CPU and operating-sys- 
tem wars are just heating up, and while the editors of 
BYTE predict that RISC CPUs will dominate the future, 
no one knows whose RISC CPU will be the clear winner. 
The best strategy for the short term is to go ahead and re- 
place systems that must be replaced now. Choose from 
what's available today. But as you consider systems that 
can wait until next year, my advice is to try out the dif- 
ferent platforms in your environment. Base your deci- 
sions on how well a platform's technology fits into your 
specific needs and on whether that technology will con- 
tinue to answer your enterprise-wide needs in the future. 
And we'll do our best to help you sort through it all. B 


DENNIS ALLEN, EDITOR IN CHIEF 
(dallen@ bix.com) 
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4 New drag-and-drop interface 
makes building reports easy 
for end-users. 
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CUSTOMER INFORMATION 


Account No; 10.23.495 inv. Objectives: Growth 


: | ^ 
Name: "epus exa ~ Occupation: Progsatmer | | Includes built-in templates for columnar, 
Wellesley, MA 02131 Birthdate: 15-Jul-60 | [Ini crosstab, form reports, and mailing labels. 
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They're ihe fastest way to impressive reports. 
А B Tot! 
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The easiest way to spectacular reports. = 


ReportSmith is the database reporting and query tool that — 
lets you work with data directly and interactively from your < =g 
database. We invented this “live” database reporting approach “еза 
so that what you see on the screen is what you'll get in the report. 
There are no symbols. No mock-ups. No surprises. Just the 
real thing. 

No wonder Infoworld says, ReportSmith's way of showing you 
your own data during the report design phase is far more intuitive 
than any other way of working." And why Windows Sources 
calls it, “...one of the best report writers we've seen." 


Barlang For Paradox," 


| eot | dBASE,” Access, 


and FoxPro users. 


ч o pee 


You don't have to be a database expert to create impressive- = - - g - (lay, 
looking columnar, form, and crosstab reports and labels in no time See your dealer today, or Call NOW, ета parame: 
— every time. In fact our newest version, ReportSmith 2.0, even 1-800-336-6 Л 7 ext 87 29 
has a new “drag-and-drop” query interface for end-users that | din е | 
requires по knowledge of SQL. Plus OLE 2.0 support, faster per- [ In Canada, call 1-800-461-3327. 


formance and over 150 new features and capabilities including 
loads of customization tools for developers. 
We think you'll find our price rather amazing, too. We'll even 


give you a FREE runtime. Get ReportSmith today. It's the perfect Borland 


companion to any PC or SQL data management software. The Upsizing Company 


е ReportSmith for SQL Databases also available for $299.95 SRP. Copyright © 1994 Borland International. Inc. All rights reserved. At] Borland product names are trademarks of Borland International, Inc. 
Offer good in United States and Canada only. All prices in U.S. dollars. Dealer prices may vary. Bl 7307 
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Ihe 


course of 
computing 


is hereby 
changed. 


From the old. 


(Actual size.) 


The chip on the left is getting a little old. 

Its 15-year-old technology has been pushed to the limit. It worked well enough for yesterday's 
character-based computers, but its having a hard time keeping up with the demands of today’s 
computers and software. 

The new PowerPC" microprocessor from Motorola, however, is just getting started. 

[ts based on advanced RISC (reduced instruction set computing) technology, the technology most 
experts agree is the only way to reach the performance levels required by the new generation of 
computers and software. 

Taking full advantage of its RISC technology, the Motorola PowerPC microprocessor runs 


The PowerPC Microprocessor. The RISC Chip 


“Both chips shown actual size. ©1994 Motorola, Inc. The Prwerrd Бу Motorola logo is a trademark and Motorola and the Ф) are registered trademarks of Motorola, Inc. PowerPC and the PowerPC logo are trademarks of IBM Corp, and are used by 


lo the new 


(Smaller, cooler, faster, cheaper.) 


faster, runs cooler, occupies less space and consumes less power. Surprisingly, 
it costs considerably less than the chip on the left. BRI POWERED BY 

The first computers based on the PowerPC microprocessor ыйла а Д 
аге now arriving. Apples awesome new Power Macintosh’ computers are here. 
Potent PowerPC personal computers from IBM' аге on the way. Computers 
powered by the chip on the left, it seems, are on the way out. 

see the Power Macintosh at your reseller today. Or for a free copy of 
our PowerPC Microprocessor Update, call 1-800-845-MOTO (in Europe, 
0272 447760). Either way, you'll see a change for the better. 


" wwe o ow www: 
"-w- mo mw Www m: 


(M) MOTOROLA 


Motorola, Inc. under license from IBM Corp, IBM ts a registered trademark of ІВМ Corp. Power Macintosh ts a trademark and Apple and Macintosh are registered trademarks of Apple Computer, Inc. Pentium ts a trademark of Intel Carp, All rights reserved. 
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Letters 


Strong Feelings about Componentware 


Congratulations on being one of the first 
magazines to publish some straight scoop 
on OOP (object-oriented programming) in 
the May cover story called “Component- 
ware." This can only mean one 
thing: OOP has lost its luster as 
a marketing gimmick. Will we 
ever stop being swayed by false 
promises? You can't tum chick- 
en soup into a cure for cancer 
by simply stirring the pot a little. 
Ernie Deel . 
Marietta, GÀ 


Your May cover copy “Object- 
oriented computing has failed. 
But componentware...is succeeding” is 
causing many headaches. Why the sensa- 
tionalist title? Why is it that in the cover 
story, everything other than Microsoft’s 
VBX/OCX is an alternative? Why did you 
ignore companies such as ParcPlace Sys- 
tems, Oberon Software, Inference, Easel, 
and at least a dozen others? ] don't know, 
maybe I'm just overreacting to your title 
page, which should have been called 
"Component Objects: A Look at VBX and 
Everything Else." 
Chris Stone 
Framingham, MA 


Did you get your headaches before or 
after you read our cover story?—Eds. 


I want to congratulate you on popularizing 
a new buzzword, component software, in 
the May cover story. Unfortunately, this 
is not what we software engineers need. 
We already have a reputation for jumping 
from one technological fad to the next and 
having more buzzwords than nearly any 
other profession. But hey, it sells maga- 
zines. And it sells software. 

VBXes are cute and great for prototyp- 
ing; however, I can't extend them as I can 
with C++ objects. As Visual C++ incorpo- 
rates templates, my bet is that any leftover 
hype for OLE will continue to wane. Bor- 
land has a wonderful object-oriented library 
called OWL (Object Windows Library) that 
is based on templates. And between inher- 
itance and templates, C++ has a rich set of 
features for creating reusable code. VBXes 
are not the epitome of reusability. 

David Cox 
Rochester, NY 


No, I don't think "VBXes are the epito- 
me of reusability,” and I didn't say that; 
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however, despite many flaws, they are 
surprisingly useful for exchanging 
chunks of reusable code in binary form. 1 
did, however, describe NextStep as hav- 
ing the same advantage that VBXes have 
but without VBXes' limitations, and 1 
aired some issues that are be- 
ing debated in a very lively 
way in the object community— 
notably, the COM/SOM con- 
troversy. I've heard of OWL, 
and in the cover story, I dis- 
cussed its new relationship 
with Novell's AppWare and 
what implications follow from 
that. [f your impression of the 
article was that VBXes are the 
be-all and end-all or that С++ 
is dead, then please reread it—that is not 
at all the message. 

—Jon Udell 


Presenting... The Carnation Award! 


Jerry Pournelle has the market on orchids 
cornered, so I suppose I will have to 
settle for awarding a carnation to BYTE 
for the Honorable Mentions and Dubious 
Achievements page that has been ap- 
pearing in the Lab Reports lately. I hope 
that by showcasing excellence and stu- 
pidity in product design, manufacturers 
will be encouraged to strive 
for the former and eliminate 
the latter. 
Steve Dunn 
Toronto, Canada 


An Unfair Comparison? 


I don’t know much about database soft- 
ware or database servers, so to broaden 
my knowledge, 1 read articles such as 
“Justifying NT” (April). Unfortunately, 
the narrow scope of the article and the 
explanation of test results described on 
pages 150-151 cause me to wonder if the 
information is reliable. The testing is per- 
formed using OS/2 1.3 because “Mi- 
crosoft recommends OS/2 1.3, rather than 
OS/2 2.1, as the best operating system on 
which to run it.” Is it not the responsibil- 
ity of BYTE to test the manufacturer’s 
claim? In addition, results for Query 2 are 
not shown because “NT would not pro- 
cess this query.” Perhaps it would be of 
interest to see the numbers for those sys- 
tems that did manage to perform the task. 
One wonders how NT can be viewed so 


favorably when it cannot process a list of 
100 orders. 
Richard Hodges 
Los Angeles, CA 


For 16-bit OS/2 applications, version 1.3 
is a faster, leaner platform. However, the 
point of the article was to assess how one 
RISC-capable operating system, NT, can 
and cannot fit into an enterprise setup. 
The conclusions were decidedly mixed: 
NT can be a good applications server, 
but don't plan to toss out your file server 
and put in NTAS. Funny, you don't claim 
it was unfair to slam NT for its lousy per- 
formance on the file-server tests on a 
token-ring LAN where it lacked 32-bit 
drivers, or how we showed that OS/2 
was superior there.—Jon Udell 


Helping Physicians On-Board 


Scott Wallace did a fine job describing 
some of the problems and benefits of a 
computerized patient record system (May). 
The most difficult hurdle in the whole pro- 
cess, however, will be helping physicians 
on-hoard. I recently attempted to assist a 
pediatrician in keeping a database of his 
patients’ records, but he was overwhelmed 
by it all and gave up. Doctors are trained to 
provide medical care and have no time to 
double as data-entry clerks. A 
way must be found to get the 
necessary data into useful dig- 
ital formats easily. Then we 
will have to figure out a cheap 
way to put reams of hard copy 
data sitting in millions of file 
cabinets all around the country 
into appropriate databases— 
or the only people with complete medical 
profiles will be those who were born yes- 
terday. 

Devin Struck 

Cleveland, WI 


BYTE Helping Out in the Workplace 


Your article on object-oriented databases 
(April) clarified a misconception that I 
learned about only two days previously in 
a meeting discussing an IT (information 


We want to hear from you. Address correspon- 
dence to Letters Editor, BYTE, One Phoenix 
Mill Lane, Peterborough, NH 03458; or you 
can send E-mail via the Internet or BIX to edi- 
tors bix.com. Letters may be edited. 


COLORADO TAPE BACKUP 


For the Easiest and Most 
Reliable Backup Software, 


Millions Come to Colorado. 


r 
the 1 
Way i Introducing Colorado Backup for Windows 2.0 
M Tape Backup and Archival software from Colorado 


Memory Systems, the leader in tape backup solutions. 


ince 1990, Colorado Memory Systems has shipped 
$ over 3 million copies of our popular Colorado 
Backup" software. Now, we bring you new 
Colorado Backup for Windows” 2.0, which supports 
all Colorado Tape Backup Drives from 120 MB to 
4 GB through а common, easy-to-use interface. 
e Powerful features include drag-and-drop 
simplicity, reliable background operation, 
automatic - unattended backup, disk grooming, 
broad network compatibility, a Tape Library to 
help you locate lost or archived files quickly, 
file re-direction and open file handling. 
+ Explore Colorado Backup for Windows 
and the complete line of Colorado 
Tape Backup Solutions today. 


€ 1994 Colorado Memory Seem АЗ ngau reserved. Cokro & a терсге trademark of Colorado Memory Systems. Windows is 2 агза o Aiono Copen CE 31134 
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extension 751 
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For more information please call 


Give your power-hungry so 


How does the Intel486 DX2 
OverDrive processor do it? Using 
Intels innovative DX2 "speed doubl- 
ing" technology, it runs internally at 
twice the speed of the rest of your sys- 
tem. So if you had a 33 MHz SX or 
DX Intel processor, you would now 
have a 66 MHz DX2 Intel processor. 


The OverDrive" processor. 
The single-chip upgrade that maxi- 


mizes your PC's performance. 
Want to see a 
spectacular per- 
formance? Then 
add an Intel486™ 
DX2 OverDrive 
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processor to your Intel486 SX or DX 
CPU -based system. And watch all 
your power-hungry software take off. 
The OverDrive processor 

improves the performance of all your 
applications. So you can fly through 
your overwhelming workload with 
the greatest of ease. 


‘Fer Kuropean inquiries, call «44 (0) 793 431155, and ask for infopack 1002. 


© 1994 Inte! Corporation. AutoCAD із в registered trademark of Autodesk. [ilustrator is a registered trademark of Adobe Systems Incorporated. Lotus 1-2-3 is a registered trademark of 
Lotus Development Corporation. Quattro Pro is а registered trademark of Borland Intemational, Inc. Access is a trademark of Microsoft Corporation. WordPerfect is a registered trademark of WordPerfect Corporation, 


ware up to 70% more ka-boom. 


Software Performance Increase To install the Intel486 DX2 mance of your software, call 


AutoCAD? м OverDrive processor, you can either 1-800-354-3112, Ext. 5719* for a free 
WordPortect® А e plug it into the OverDrive socket or demo disk. It could be the greatest 
мовы" „ы, swap it with your original micro- show on earth. 

Lon? 1-2.9° e 72% processor, depending on your system 
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technology) project. I was able to under- 
stand the impedance problem and distrib- 
uted the article at work the next week. 
Your magazine does a great job covering 
not only the present state of IT but also 
where the computer industry is going. 
Randall Thomas 
New York, NY 


Compliments to the Staff 


I want to express my gratitude to you for 
your well-known and interesting magazine. 
To me, a systems analyst and editorial staff 
member of the National Informatic Pub- 
lication, I consider BYTE's technical in- 
formation excellent. It is also a serious and 
engaging magazine. I want to give your 
editors my regards for their professionalism 
and the exquisiteness of their work. 
Obilio Sánchez 
Habana, Cuba 


SPECint92 Projections for PA-RISC 


Your article “Intel Pushes the 80x86 En- 
velope” (April News & Views) included a 
chart on the SPECint92 projections for en- 
terprise workstation CPUs. The perfor- 
mance of Hewlett-Packard’s high-end 
workstation PA-RISC chips was not stated 
at all, whereas other vendors (e.g., Sun 
Microsystems and Mips) quoted numbers 
for some of their high- and low-end per- 
formance chip families. I believe we 
should have the same opportunity: Our 
high-end PA-RISC 7150 chips now 
achieve a 135 SPECint92 rating. By 1996, 
we project the PA-RISC 8000 chip will 
perform at over 500 SPECint92 marks. 
Jan Silverman 
Advanced Technology Marketing Manager 
Hewlett-Packard Co. 
Cupertino, CA 


Cultural Faux Pas 


I was surprised to see the illustration ac- 
companying your State of the Art article on 
relational databases and data manipulation 
(“The Great Debate,” April). The picture 
contains a list of data entries showing race 
and religion. I consider this example to be 
questionable and misleading, especially 
as it comes from a worldwide computing 
authority. Most countries that have issued 
legislation to prevent misuse of computer 
archived information have imposed strict 
limitations on the storage and processing of 
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personal data regarding race, religion, and 
political ideas. 

Michael Console Battilana 

Udine, Italy 


The tllustration was not meant to sug- 
gest that this type of data should 
routinely be collected or disseminated. 
Although at present, data collection for 
legitimate purposes is not so Strictly reg- 
ulated in the U.S., there is an ongoing 
privacy debate. Your objection to the fic- 
titious data pictured in the illustration 
provides a timely reminder of the kinds 
of cultural differences that all companies 
(including publishers) should be mindful 
of when addressing an international au- 
dience.—Eds. 


No Substitute for Intelligence 


Jerry Pournelle’s column is the main rea- 
son I continue to subscribe to BYTE. I ap- 
preciate the way he explains things without 
hammering the reader with benchmark test 
results and an alphabet soup of acronyms. 
For instance, his description of the DOS 
and Windows capability in OS/2 (March) 
somehow gets to the truth of the matter, 
where any number of detailed benchmark 
tests simply fail. I am reminded of a wise 
old friend who once said, "There's no sub- 
stitute for intelligence!" Pournelle cap- 


tures the essence of what is important and 
gives a decent idea of what works and what 
doesn't. It's always a good read. 
Richard Hodges 
Los Angeles, СА 


Fixes 


On page 41 of our April issue, we should 
have stated that Lotus and Borland were 
debating a copyright infringement, not a 
patent infringement. Also, on page 84, the 
address for Persistent Data Systems, Inc. 
should read: P.O. Box 38415, Pittsburgh, 
PA 15238. 


In *Head to Head: 71 Printers" (May Lab 
Report), the correct as-configured price 
for the Genicom Model 7170 is $4635. In 
the same story, the correct price of the 
Tektronix Phaser 200e is $2995. It sup- 
ports A4 paper and offers RS-232 as stan- 
dard and Ethernet as an option. 


In the 1994 Reader's Choice Awards (June, 
page 65), a mistake appears in the Soft- 
ware Product of the Year box on page 66. 
The winner is correctly identified as IBM 
OS/2, but the name Microsoft appears be-  . 
neath, making it appear that Microsoft pro- 
duces the product. We regret the production 
error that introduced the mistake and apol- 
ogize for any confusion that resulted. Ш 


COMING UP IN AUGUST 


NI 1 | 
e STATE-O 


OF-THE-ART: PERIPHERAK BUSES 


We'll examine the latest and the proposed variants of SCSI (e.g., SCSI-3, fast, wide, _ 
and serial), as well as the newest high-speed serial buses. We'll also feature Fibre 
Channel (Texas Instruments’ P1394/Apple’ 5 FireWire), an evolving transmission stan- 
dard that lets you move video and other data types bidirectionally at 1 Gbps. 


e LIN KWORKS. VLA 
Digital's object-oriented work-flow package is strong on design and functionality. 


"LAB REPORT: HIGH-PERF ORMANCE DESKTOP PCS 
New processors mean the best prices ever—if you choose wisely. We use е our bench- 


mark suite to identify the best systems for business applications. "d 3а 


e APPLE'S NEW TOP-OF-THE-LINE POWERBOOKS- 
. The PowerBook Duo 280c and the PowerBook 540c both have active-matrix color for 
video and multimedia work. The 540c has a new, all-in-one design, m both are 


packed with new technology. 


* ROUNDUP: VIRUS PROTECTION NLMS 
In this interconnected world, viruses are even a greater threat to the corporate environ- 
ment. We'll evaluate NLMs (NetWare loadable modules) that detect, remove, and pre- 


vent viruses from your network. 


“ MANAGING ENTERPRISE DOCUMENTS 
More potent desktop applications coupled to LANs and WANs (wide-area networks) 
are raising the stakes on nore document management. 
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Theres a vast expanse of chal- 
lenges out there. And you have to 
solve them from one workstation. 

Whether you need to run elab- 
orate manufacturing or engineer- 
ing programs, financial, architec- 
tural, development or other 
sophisticated applications, you've 
got to get those complex jobs done 
more efficiently. More easily. 

And without the right operat- 
ing system running underneath 
those advanced applications, youre 
dead in the water. 

Thats the reason Microsoft" 
Windows NT" Workstation oper- 
ating system is so significant. This 
32-bit system gives you high-end 
workstation power along with the 
productivity, ease and compatibili- 
ty of the Windows” environment. 

All for the cost of a PC. 
Quicker analysis. Faster decisions. 

Our preemptive multitasking 
lets you simultaneously run two, 
three, or as many applications as 
you want. Integrated together. 


Now you can move freely between 


Must 
(206) 936-8661. trademark and 
MIPS Computer Systems, Inc. NetWare £s а registered trademark of Novell, Inc. UNEX ts a registered 
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any of your favorite productivity 
programs and your complex busi- 
ness-critical applications, all on 
one desktop. On one machine. 
Virtually crash-proof protection. 
If one application has prob- 
lems, this system keeps the others 
running. Unaffected. Your files 
and programs are even protected 


from tampering and user error. 
The simplicity of Windows. 

Now you've got UNIX’ power 
and flexibility without the arcane 
commands. Because Windows NT 
Workstation does it all in the 
WAndows environment. Its easy to 
use and quick to learn. (And a big 
savings on training costs.) 


proof of purchase. Offer only good for version upgrade random Ame расар ос ah gm iil cd c 
Windows NT and Visual C++ are trademarks of Microsoft Corporation. Banyan and VINES ате trademarks of Hanyan Ѕғрыгты, 
trademark of UNIX Systems Laboratories. 
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ATION. MASSIVE POWER. 
THE SURFALE. 


Use your network. Your bardware. 
NetWare’ Banyan’ VINES. 
UNIX. TCP/IP. And Windows 


NT" Server. The most popular net- 


works in use today all work with 
Windows NT Workstation. 
Hardware? It’s your choice. 
From the machines you have to the 
ones you dream about — Pentium; 


Intel" 386/486, PowerPC; MIPS; 
DEC" Alpha АХР And more. 
Consequently, this system is 
making waves everywhere. 
Four of the top ten New York 


brokerage houses have chosen 
Windows NT Workstation. In a 


big way. As have numerous banks, 


airlines, factories and government 


rights reserved. e PP For Information only: Customers ln Canada, umana DOG armia gui mi 
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agencies. Large and small. 
Theres a ton of solutions 
already available for Windows NT 
Workstation. The Microsoft Visual 
C" development system and 
Microsoft Office for Windows NT, 
with 32-bit Microsoft Excel and 
Word, are just around the corner. 
So it5 time to get started. Time 
for you to migrate to Windows NT 
Workstation. Call (800) 434-3982, 
Dept. NFS, for your free in-depth 
evaluation guide. Get Windows NT 
Workstation now and we'll send 
you our next upgrade: For free. 
With all that power at your 
command, you might get a chance 


to come up for air once in a while. 


Canada, contact your local 
Machines Corporation, MIPS Ҥ а registered trademark of 


INDOWS NT SERVER. 
EVERYONE ALL THE 


Your company is an ecosystem 


of sorts. Àn intricate network of 
diverse types that all feed on infor- 
mation. Constantly. 

And, just as sophisticated sys- 
tems in the ocean are built on a 
foundation of coral, your business 
needs a dependable platform, a 
solid infrastructure on which to 
sustain itself and cultivate growth. 
For a long time to come. 

The Microsoft Windows МТ" 
Server is that foundation. 

Its that one complete network 
operating system that supports 
and integrates a whole spectrum 
of server applications, networks 
and hardware. So your people can 


find the answers that lead to better 


business decisions. Faster. 
Through the easy, familiar Easy installation. Easy integration. you've got central management 
Windows” environment. It’s all in the box. Anew stand- from a single computer. Load 
The widest range of possibilities. ard of simplicity. Ready to setup balancing. Troubleshooting. The 
No other network operating апа manage. Even with NetWare; works. All at your fingertips. 
system runs as many business pro- UNIX’ and SNA systems. Because Thanks to the best monitoring and 


grams or runs them as well. From Windows NT Server integrates management tools around. 
accounting and payroll systems with all your existing networks. It can even accommodate 

to customer tracking. Naturally, integration means HewlettPackard" OpenView; ІВМ" 

"When available. Obtain free upgrade coupon at ha چوا سی‎ alarm m го Windows NT 35. Please allow 8-12 weeks fot delmery upon availability. Offer good only in th 
Microsoft subsidiary or call (206) 936-8661. Microsoft ts a registered trademark and Windows and Windows NT are trademarks of Microsoft Corporation. DEC ts a registered erademask and Alpha AXP ts a registered trademark of Digital Equipmen 
registered trademark of MIPS Computer Systems, Inc. NetWare is a registered trademark of Novell, Inc. Sun and Net Manager are registered trademarks of Sun Microsystems lncotpotated. UNIX ts a registered trademark of UNIX 


) United Seares. © 1994 Microsoft Cor 
arporation. Hewlett Packard and Open 
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Y NEED ТО THRIVE. 
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NetView’ 6000, and the Sun’ Net 
Manager. So you can manage the 
largest mixed networks there are. 
You pick the hardware. 

Choose the chips that deliver 
the best price/performance for you. 
Pentium; MIPS} DEC" Alpha AXP” 


Single or multiprocessor. Windows 


are registered trademarks of 


NT Server means minicomputer 


performance for PC prices. 
This platform is the quintes- 
sential long-term answer, too. 
The microkernel achitecture 
at the core of Windows NT Server 
means the solutions you develop 


today will last into the next 


Com parry. Penttum is a trademark of Intel Corporarion, IBM and NetView are registered trademarks of International Business Machines 


century. Our object technology, 
built on this core, gives you control 
of the latest system advancements. 

Thats why thousands of com- 
panies have already used it to build 
rock-solid solutions for their organ- 
izations. Fact is, Windows NT 
Server has the highest customer 
satisfaction rating of any Microsoft 
product in history. 

So call us at (800) 434-3982, 
Dept. NFS, and get your free evalu- 
ation kit. Or get Windows NT 
Server now and the next upgrade” 
is yours for free. 

Once you've got this founda- 
tion, your business might just go 


right to the top of the food chain. 


Microsoft 


All rights reserved. In the 50 United States, call (800) 434-3982, Depe NFS. For information oaly: Customers in Canada, call (800) 563-9048; outside the Untted States and Canada, contact your local 
Hewletefackard Corporation. 
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WINDOWS DATABASES 


borland Readies dBase, 
Takes Aim at Microsoft 


In the battle of PC databases, both Microsoft and Borland have set their sights on having it all 


STAN MIASTKOWSKI 


s late as Borland’s release of dBase for 
Windows 15, it will probably still beat Mi- 
a crosoft's FoxPro for Windows to market 
by several months in offering a full event-driven pro- 
gramming model with object-programming exten- 
sions for dBase programmers. Borland was expected 
to release the long-delayed first version of dBase for 
Windows in June. 

Although Microsoft is catching up in market share 
in the PC desktop database market (see the chart), 
Borland says it still has a 
worldwide installed base of 
6.7 million dBase develop- 
ers and users, many of 
whom have waited for a 100 
percent dBase language- 
and file-compatible Win- 
dows database. The large in- 
stalled dBase market, ana- 
lysts say, gives Borland a 
fighting chance to recapture 
market share in the desktop 
database arena with dBase 
5.0 for Windows (note the 
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Microsoft released FoxPro 
2.6 for Windows this spring, 
and although the database tar- 
gets dBase programmers, some 
developers who have used the 
latest version say it lacks 100 
percent compatibility with 
dBase, making it a problemat- 
ic solution for a mixed envi- 
ronment of dBase for DOS and 
FoxPro users. For example, 
with FoxPro, dBase indexes 
and memo fields must be con- 
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verted to FoxPro’s own format, 
and FoxPro does not support 
concurrency of dBase IV files 
in a mixed FoxPro/dBase en- 
vironment on a network. 
“When you do a Use on a 
.DBF file, FoxPro has to auto- 
matically convert memo fields 
to its own FoxPro format," says 
Dick Harding, president of 
Compucon (Menlo Park, СА), 
a consulting company and de- 
veloper of custom database ap- 
plications. He says Microsoft's 
solution is for developers to 
take the .DBF database file and 
copy it to another named file 
without the memo files. “That’s 
fine for 500 records, but what if 
you have a 10-million-record 
file?" asks Harding, who uses 
FoxPro and has tested a pre- 
release version of dBase for 
Windows. “This is a problem." 
Janet Walker, group pro- 
gram manager of Microsoft's 
Fox Business Unit, says Fox- 
Pro 3.0 will include a true Win- 
dows event model that will ob- 
viate the need for the complex 
coding currently associated 
with using FoxPro's founda- 
tion Read command (index in- 
compatibilities with dBase 
should remain, however). Fox- 
Pro 3.0, the first Windows and 
NT versions of which should 
ship sometime between late 
1994 and mid-1995, will in- 
clude all the events, properties, 
and methods found in Visual 
Basic today; object-program- 
ming extensions; a data dictio- 
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nary; and other features, Walk- 
er says. (Borland is working 
with Intersolv (Rockville, MD) 
and other third parties to pro- 
vide a data dictionary for dBase 
for Windows.) 
dBase for Windows and 
Paradox 5.0 for Windows, 
which is expected to ship in 
August, are the keys to Bor- 
land growing its installed base. 
BYTE previewed prerelease 
versions of both programs. The 
version of Paradox 5.0 for 
Windows that BYTE used was 
far from being a quantum leap 
from version 4.5, but it shows a 
great deal of improvement in 
integration and ease of use. 
Paradox 5.0 for Windows is 
notable for its many new Ex- 
perts, programs that guide you 
through the common yet com- 
plex schemes of creating re- 
ports, forms, and graphs. Bor- 
land claims 5.0 is two times 
faster across the board than 4.5, 
but BYTE could not confirm 
this because of the debugging 
code in the beta version. 
dBase 5.0 for Windows puts 
a new face on a familiar pro- 
gramming language. Borland 
is counting on its two-way in- 
terface (see the screen) to bring 
a generation of dBase pro- 
grammers into the brave new 
world of object-oriented pro- 
gramming. The beta version 
that BYTE tested was not yet 
ready for performance testing. 
Unlike Paradox, whose ob- 
ject-oriented tools and lan- 
guage result in a product that's 
different from its DOS name- 
sake, dBase 5.0 for Windows 
is also completely compatible 
with dBase III Plus and IV files 
and programs. Based on 
BYTE's use of an early beta 
version, it appears that the mi- 
gration from .DBF files to 
client/server is as painless as it 
is to move from DOS to Win- 
dows: Users move around serv- 
er tables with the same skip, 
go tap/bottom, and locate 
for commands they have used 
for years. Once connected to 
the database, you design forms 
and reports or write code just as 
you would for local data, ac- 
cessing database tables with the 
familiar use command. 
Although the database are- 
na is fragmented into numer- 


ous segments, including desk- 
top, developer, and client/ 
server, the lines between these 
segments are becoming in- 
creasingly blurred. As compa- 
nies downsize and move their 
line-of-business applications to 
networked PCs, developers are 
asking for databases that com- 
bine a fast and flexible devel- 
opment environment with the 
ability to access corporate data 
stored in SQL databases. 

Howard Dresner, program 
director at the Stamford, Con- 
necticut—based Gartner Group, 
says the consulting group has 
five different definitions for 
client/server but that most PC 
databases conform to only one 
of them: front-end remote ac- 
cess of data residing on a net- 
worked database server. The 
database server could be a PC, 
а minicomputer, or a main- 
frame running another data- 
base, such as Oracle, Sybase, 
DB2, InterBase, or even a dif- 
ferent PC database. 

The graphical shell of all 
major PC databases wraps 
around the core code that per- 
forms the complex low-level 
chores of handling data. In this 
realm, Borland claims to have 
an advantage: Paradox 5.0 for 
Windows and dBase 5.0 for 
Windows share the BDE (Bor- 
land Database Engine), as does 
the Quattro Pro spreadsheet 
Borland recently sold to Word- 
Perfect. Currently, Access and 
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Visual Basic share Microsoft's 
Jet engine, while FoxPro runs 
on the FoxPro engine. 

The benefits of the shared- 
engine approach include re- 
duced storage requirements and 
a consistent development plat- 
form. Today's PC databases 
hide the complex details of the 
SQL commands from users by 
translating normal queries, but 
Borland and Microsoft handle 
this translation process in very 
different ways. 

Borland's approach is to in- 
clude SQL translation capabil- 
ities directly in its BDE. The 
integrated SOL Link of both 
dBase 5.0 for Windows and 
Paradox 5.0 for Windows di- 
rectly accesses Oracle, Sybase, 
Informix, DB2, AS/400, SQL 
Server, and InterBase servers. 
The SQL Link can also access 
other SQL databases that have 
ODBC (Open Database Con- 
nectivity) drivers. Borland con- 
tends that its integrated 
client/server approach has sev- 
eral important advantages over 
ODBC, including the ability to 
use virtual tables, faster access 
to remote data, and heteroge- 
neous joins (using a mix of 
multitable local and remote 
data at the same time). 

Instead of incorporating 
client/server capabilities di- 
rectly in its core Jet engine, Mi- 
crosoft’s approach is ODBC, a 
company-developed “middle- 
ware” standard that’s been 
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widely adopted by the database 
community. Microsoft ships a 
handful of drivers with its ap- 
plications, and many database 
makers (e.g., Oracle) include 
or sell ODBC drivers for their 
products. Third-party compa- 
nies such as Q+E Software 
(Raleigh, NC) sell other ODBC 
drivers and development kits. 
At last count, there were over 
140 such drivers available for 
various applications. 
Analysts say that neither 
Borland nor Microsoft cur- 
rently has a large presence in 
the client/server arena. But both 
companies hope to make a dent 
in the client/server business. 
The question remains whether 
corporate customers (largely 
Fortune 1000 companies) will 
be impressed. “Borland is go- 
ing upstream and trying to 
compete with Oracle and 
Sybase,” says Nicole Roth, an 
analyst for International Data 
(Framingham, MA). “They 
[Borland] have good technol- 
ogy, but it’s going to be tough 
for them.” 
dBase developers have pa- 
tiently waited for dBase for 
Windows. Will the product 
turn out to be worth the wait 
when Borland releases it? 
Based on use of a prerelease 
version, we think so. But, as 
one Borland product manager 
said, “It better be.” 
—fAditional reports by Mark 
Hettler and Dave Andrews 


JULY 1994 BYTE 29 


In Canazila. call 1-800-387-1807, Ext. H246. Adobe nnd PostScript are registered trademarks of Adobe Systems Incorporated which may be registered in certain jurisdictions. 91004 Hewat Packard Company РЕЧ? 


Made to 
be ignored. 


Network-ready 
HP LaserJet printers 
for your LAN. 


Much to be done. And precious 
little time to do it. Why allow network 
and end-user snags to distract you 
from the more important things? 

The new, network-ready HP 
LaserJet 4M Plus and the HP LaserJet 
4Si MX printers work in all the most 
popular network environments. 
Direct-connect right out of the box 
with the built-in HP JetDirect network 
interface card. And move between 
network operating systems without 


firmware upgrades. 
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The primary beneflt to users is, 
of course, faster job completion time. 
Network-ready HP LaserJet printers 
bypass parallel-port bottlenecks. 
Maximize data-transfer speed. Provide 
bi-direct'onal communication. And 
reduce the load on your file servers. 

Other user benefits abound. 
Automatic switching between lan- 
guages, 1/05 and operating systems. 
Adobe" PostScript" Level 2 software 
built in. And versatile paper-handling 
capabilities. 

Consider all this, along with 
legendary LaserJet reliability and 
HP's superior service and support, 
and there's really no question. Call 
1-800-LASERJET, Ext. 8246 for 
more information’ 

Give your users network-ready 
HP LaserJet printers. Let them take 
care of themselves. Then walk away 


with confidence. 


You do your job. We'll do ours. 


HP LaserJet Printers 
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PORTABLE DOCUMENTS 


WordPerfect Enters —— Arena 


hat was once a small 
club is turning into a 
crowd. WordPerfect's family 
of products, code-named En- 
voy, is the most recent entry in 
the cross-platform, portable- 
document arena, joining oth- 
ers such as Farallon Comput- 
ing's Replica, No Hands 
Software's Common Ground, 
and Adobe's Acrobat family. 

Earlier this year, Farallon re- 
leased the first Mac version of 
Replica, which joined the com- 
pany's Replica for Windows, 
released last year. At press 
time, WordPerfect planned on 
releasing the first Windows and 
Mac versions of WordPerfect 
Envoy in June. 

Three components make up 
WP Envoy: a printer driver for 
creating portable applications 
from all Mac and Windows ap- 
plications (support for Power 
Mac and Unix applications is 
planned for later this year); a 
viewer for viewing, annotat- 
ing, manipulating, or printing 
WP Envoy files; and a run-time 
file that combines a WordPer- 
fect Envoy file with an em- 
bedded viewer to create a self- 
opening portable document. 

WordPerfect is also making 
available an SDK (software de- 
velopment kit) that lets devel- 
opers customize the look of the 
interface that's presented to 


Embed viewer? 
(embedded viewer size) 
Yes, but only opens Envoy 


document to which the run-time 
viewer is bound (300 KB). 


Runtime viewer is free; 


WordPerfect Envoy 
WordPerfect, (801) 225-5000 
$189 
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ts,” saya David Harkness, director of electro 


One use for WordPerfect Envoy is to let several people review and annotate a single 
document. A thumbnail view of the document appears at the top left of the screen. 


someone who's reading a doc- 
ument such as an electronic 
brochure or catalog. “Publish- 
ers don't want their electronic 
book to have the same inter- 
face as their competitor's 
book," says David Harkness, 
director of electronic publish- 
ing tools at WordPerfect. 
Based on use of a prerelease 
version of Envoy for Windows, 
WordPerfect's program ap- 
pears to combine some of the 
high-end features of Adobe's 
Acrobat family (e.g., font sub- 
stitution for TrueType and 
PostScript Type 1 fonts) with 
useful group-collaboration 
tools not currently supported 


in Replica or Common Ground 
(e.g., hypertext links and the 
ability to consolidate annota- 
tions and other comments from 
several reviewers of a docu- 
ment into a single master file). 

In contrast to No Hands' 
Common Ground run-time 
reader, which lacks support for 
searching and text exporting, 
WP Envoy's run-time reader 
is identical to the full WP En- 
voy reader—except that it can- 
not send files directly to mail 
via VIM (Vendor-Independent 
Messaging), MAPI, or AOCE 
(Apple Open Collaborative En- 
viroment). Replica's run-time 
reader, however, is extractable 


Portable Document Highlights 


Farallon Computing, (510) 814-5000 opens multiple Replica 


$99 


Common Ground 


Run-time viewer opens 


documents (200 KB), 


No Hands Software, (415) 802-5800 multiple Common Ground 


$189.95 


documents, but no search 


or zoom capabilities (75 KB). 


Acrobat 

Adobe, (415) 961-4400 
Exchange, $195; Distiller, $695; 
Reader, up to $50 per person 
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No run-time viewer; 
requires each reciplent 
to buy Acrobat Reader. 


500 KB free. 


650 KB free. 


2.1 MB free. 


Unix and Power Mac 

later this year. 

Windows and Mac; 

Power Mac later this year. 


Windows and Mac; 
Power Mac later this year. 


Windows, Mac, DOS, Unix. 


and offers all the features of 
the full Replica reader, includ- 
ing scrolling, zooming, support 
for the Rich Text Format when 
copying text to the clipboard, 
and tools that let you copy in- 
dividual elements of a vector 
graphic to the clipboard. — 

While WordPerfect works 
on finishing Envoy, its com- 
petitors are busy adding fea- 
tures to their next releases. No 
Hands officials say the next 
versions of Common Ground, 
slated for release later this 
year, will add support for hy- 
pertext links and annotation. 
Farallon says the next versions 
of Replica will likewise add 
support for hypertext links, as 
well as the ability to consoli- 
date multiple annotations into 
a single document. 

And sources say Adobe will 
announce in August a new ver- 
sion of Acrobat that features 
support for third-party exten- 
sions by means of a plug-in ar- 
chitecture; security (e.g., pass- 
word protection and the ability 
to set read-only privileges); a 
trimmed-down reader; and the 
ability to search across multiple 
PDF (Portable Document For- 
mat) files. The portable, elec- 
tronic document arena should 
see plenty of action as compa- 
nies improve their programs. 

—Lauren S. Thompson 


Minimum RAM Platforms supported Text resolution 
under Windows 


500 KB free. Windows and Mac in June; Scalable, Doesn't preserve exact 


look during font substitution. 


Scalable if font present or embedded; 
otherwise uses 300 dpi for printing 

and screen resolution (72 dpi on Mac, 
96 dp! on Windows) for screen display. 
Not scalable. Supports four resolutions: 
72, 100, 200, and 300 dpi. Preserves 
font look. 


Scalable. Preserves font appearance 
during substitution. 


atcom G/ 6-10 


The new Watcom С/С++ 10.0 development 
system simplifies and accelerates development 
of high-performance, multi-platform 16 and 
32-bit applications. Watcom C/C++ 10.0 
delivers productivity and performance, 
combining our state-of-the-art compiler 
technology with a new integrated 
development environment (IDE) and 
comprehensive set of tools. 


NEW INTEGRATED DEVELOPMENT 
ENVIRONMENT AND TOOLS 


The new IDE is built to simplify the complexities of 
real-world application development and make it easy 
to exploit the high-performance, multi-platform 
power of Watcom C/C++ 10.0. In a single “project” you can 
build multiple EXEs, DLLs, and LIBs, targeting several 
different platforms. The IDE simplifies each stage of 
development from compiling and linking to debugging 
and performance tuning. The package includes 
versions of the IDE and tools for all three host 
platforms (Windows 3.x, OS/2 2.x and 
Windows NT). 


THE BEST OPTIMIZATION 
TECHNOLOGY Watcom C/C++ 10.0, аы both 


16 and 32-bit compilers in a single package, providing you with the 
industry-leading optimizing compiler team. PC Magazine tested 
performance of industry standard C and С++ compilers and said: 
"the fastest executables created during testing came from Watcom 
C/C++", Version 9.5, while the 16-bit version of the same compiler 


produced the smallest executables", Now, with Watcom C/C++10.0, 


this competitive advantage is delivered with our easy-to-use 
development environment and tools. 


Watcom C/C++ 10.0 delivers 
all this in a single package! 
e New integrated development environment 


e Comprehensive suite of multi-platform 


development tools including debugger, • Licensed components from: 


(CD-ROM with on-line documentation) 0350 


» Both 16-bit and 32-bit compilers for С and C++, m 
the industry's best code optimizer, faster 
compile times with pre-compiled headers, С++ 

hosted on Windows, 0S/2 and Windows NT supports templates, exception handling and the 

Microsoft Foundation Class library (MFC) 


Your C and С++ 
Application Development 


MULTIPLE PLATFORMS 
IN A SINGLE PACHAGE 


Watcom C/C++ 10.0 supports development 
of applications targeting an incredible array of 
| platforms: DOS, Windows 3.x, OS/2 1.x, 
32-bit DOS (includes royalty-free DOS 
extender), OS/2 2.x, Windows NT, Win32s, 
32-bit Windows 3.x and Novell NLMs. To 
maximize the potential on individual platforms, 
Watcom C/C+ 10.0 extends the capabilities of the 
core, multi-platform toolset with platform-specific tools. 
SDKs and libraries. This extensive support is amplified by 
the cross-platform capabilities of the IDE and tools, which 
enable building applications for a wide range of 
target environments from any of the host systems. 
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Watcom C/C++ 10.0 includes a programmer's The advanced multi-platform debugger 
editor with syntax highlighting, a suite of accelerates the development cycle by 
resource editors and application testing and increasing the bandwidth between you 
monitoring 1001$ for Windows 3.x and and your application. 

Windows NT development. 


Upgrades: (for owners of 
atcom С/С++ or Watcom C/C++ v9.5) 


Watcom C/C++ 10.0 
CD-ROM Upgrade Edition 5149" 


Suggested Retail Price: 
Watcom C/C++ 10.0 CD-ROM Edition 


Watcom C/C++ 10.0 
(CD-ROM with printed documentation) 


5490" 


browser, profiler and more 
Professional source editor, resource editors, 
testing and monitoring tools hosted on 
Windows and Windows NT 
• Target Platforms include: 
16-bit; DOS « Windows 3.x • 05/2 1.x 
32-bit: Extended DOS • Windows NT 
e Win32s * 05/2 2 x « 32-bit 
Windows 3.x * Novell NLM 
° AutoCAD ADS/ADI 


• Microsoft Windows 3.1 SDK 
* Microsoft Windows NT SDK 
• Novell NLM SDK v4.0 
» ІВМ 05/2 Toolkit v2.1 
e Microsoft MFC Class library 
e Includes Rational System's DOS/4GW 32-bit 
DOS extender with royalty-free distribution 
• Significantly expanded and revised 
documentation, on-line 
e And more! 


Watcom 1-800-209-4909 


A Powersoft Company 


Watcom International 415 Phillip Street, Waterloo, Ontario NAL 3X2 
Te! (519) 886-3700 Fax (519) 747-4971 


* Price in US dollars Does not clude freight and Taxes where applicable Authorized dealers 
may sell to: less $199 Specal Offer is available until October 31. 1994. Watcom and the 
Device are trademarks of Watcom Internapocal Corp. 005/46 is a trademark of 
Rational Systems inc. Other trademarks are ries of their respective owners 
®Copynght 1994 Watcom International Corp. 'PC Maganne. March 29. 1994 
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For A Fortified 
Environment, Add 
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Client/Server 


S To Your Diet. 


Now there's a way to efficiently 
manage your distributed systems. 
And to protect against security laps- 
es, corrupted or lost data, systems 
failures and backup disasters. 

It's CA-UNICENTER; the indus- 
try's most comprehensive client/ 
server systems software from the 
leading systems software company. 
Thanks to the consistent GUI 
across all systems and functions, 
you'll be able to manage a multitude 
of operating environments from a 
single desktop. = 

And CA-UNICENTER gives you absolute con- 20 years of success in managing mission-critical 
trol over absolutely everything: computing. 
security, event management, job So why take chances? Play it safe with 
scheduling, archive and backup, CA-UNICENTER. 
help desk, inventory control, per- 


= For A Free Case Study On 
f t E a 
ag t _ Distributed Systems Management 
And Information On Seminars 


Best of all, youcancominue Call 1-800-225-5224, Dept. 10500. 


to leverage your existing hard- 

ware and software investments Learn how CA-UNICENTER can take the risk out 

since CA-UNICENTER supportsa of your client/server environment. 

broad range of platforms — from And why you shouldn't be running your 

mainframes to UNIX to LANS. systems — or your 
You also have the comfort of business — without it. 

knowing it's backed by CA, with Call us today. 


CA-UNICENTER 
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© Computer Associates International, inc, Islandia, NY 11788-7000. Offer good in US. and Canada only. АЙ product names referenced herein are trademarks of their respective companies. 
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Software superior by design. 


News & Views 


NETWORKING 


The Best of Interop+Networld 


ditors from McGraw- 

Hill’s TechNet maga- 
zines—BYTE, Data Commu- 
nications, LAN Times, and 
Open Computing—recognized 
companies at the May In- 
terop+Networld '94 for prod- 
ucts that exemplify and ad- 
vance global networking. 

The Best of Show (and also 
Internetworking) co-winners 
were Fore Systems and Net- 
Edge Systems for their co- 
developed switching solution 
that links Ethernet, Token 
Ring, and other LANs with 
ATM (Asynchronous Transfer 
Mode) networks. NetEdge Sys- 
tems ((919) 361-9000) offers 
it as ATM Connect release 1.1, 
and Fore Systems ((412) 772- 
6600) markets it as the Lax-20 
LAN Access Switch. 

XSoft ((415) 424-0111) won 
in the Applications category 
for Visual Recall, a document 


| Suite for 


-Zip Office Server for Lotus Organizer - 
and cc:Mail, which links scheduling _ 


f systems. across LANs to IBM PROFS — - band Data Service Unit, which lets ATM _ Adapter for PCMCIA fr 
878-7600). 


and OfficeVision, Attachmate (416) 
979-1380). 


"Applications: the In interAp p applications S © which canes | networke ed pp 
‘accessing the Internet, Cai across over 200 countries at 2 
“fornia Software ((714) 729-4224); the - 


management system for Net- 
Ware workgroups. 

EZ-RPC for Windows NT, 
OS/2, and VMS, from No- 
bleNet ((508) 460-8222), took 
top honors in the Application 
Development Tools category. 
EZ-RPC lets you develop 
cross-platform client/server ap- 
plications from stand-alone 
applications. 

NetFrame Systems’ ((408) 
944-0600) ClusterServers 2500 
and 4500 won in the Server 
Hardware category. These 
servers allow multiple operat- 
ing systems and processors to 
coexist with a common back- 
plane, shared memory, and an 
independent messaging layer 
while supporting the hot swap- 
ping and addition of all com- 
ponents. 

AT&T and Novell won the 
WAN (wide-area network) 
Services award for NetWare 


INTEROP RUNNERS- UP 
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Connect Services, which 
offers secure network 
access to public, private, 
and commercial ser- 
vices. 

Telco Systems’ Fiber 
Optics Division ((617) 
551-0300) took the 
WAN Equipment award 
for its HyperLynx-50 
and HyperLynx-50 Hubs, 
which are ATM/Sonet multi- 
plexers that combine T] ser- 
vice with ATM transport, of- 
fering broadcast-quality video 
and monitoring for usage-based 
billing. 

Isocor ((310) 476-2671) won 
in the Messaging/E-Mail cat- 
egory for MAPIware, a devel- 
opment toolkit for message-en- 
abling applications. MAPIware 
allows the development of 
client/server Windows or Unix 
interfaces for a variety of data- 
exchange functions, including 
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оп! = Network Interfac e Card: the 40/ 
SITA Group (Hayes, England, 4481 rm 100-Mbps. PRU PR/100 
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pter, Intel. ((503) 629-7000); the - 


МАМІ Equipment: the Artemis Broad - Performance. Series | Ethernet. I 


islands. connect to T3 or ЕЗ lines, 
Larscom. .((408) 988-6600); the mut 


Tools: the — tiprotocol ACP 70 access device, 


Enterprise/Access 2.0 toolkit, which - 

| combines centralized screen-scraping 
logic and client/server technology, 

| Apertus Technologies ((612) 828- 
0300); version 3.0 of the Virtual Sock- 
et Library, which provides a consistent 
transport-level network АР! for 
client/server development, JSB ((408) 
438-8300). 

Server Hardware: Workgroup Serv- 
er 9150, a PowerPC 601-based serv 
er, Apple ((408) 996-1010); the 
AS/400 Advanced Server from IBM 
((914) 766-4530). 

WAN Services: the interexchange 
Switched Multi-megabit Data Service, 
which provides secure high-speed con- 
nections between MCI and other local 
providers, such as Bell Atlantic, MCI 
Telecommunications ((404) 668- 
6000); SITA's Frame Relay service, 
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Telematics International. ((305) afe 
3070) 

Messaging/E-Mall: 7-Май, а ч 
platform E-mail system, Z-Code Soft- 
ware ((415) 898-8649): the Intelligent 
Messaging Ill back end, Banyan Sys- 
tems ((508) 898-1000). 

Network Peripherals/Storage: Ty- 
phoon 30, a 30-ppm networked print- 
er, Dataproducts ((818) 887-8000); 
the Q7 advanced tape library, which 
has up to 560 GB of storage, Transi- 
tional Technology ((714) 693-1133). 

LAN Hardware: the 100VG Hub-15, 
which supports the proposed 100VG- 
AnyLAN IEEE 802.12 100-Mbps stan- 
dard, Hewlett-Packard ((800) 533- 
1333); the Enterprise Hub, an ATM 
Ethernet switch module that provides 
ATM backbone access, routing, and 
bridging for workgroups, Hughes LAN 


Xircom ((818) 
Security: the CyberSafe Challenger | 


E tool for developing secure authentica- 
14 tion for distributed systems, Cyber- 
Safe ((206) 883-8721); AuditWare, a 


multiserver auditing tool for NetWare, 
Preferred Systems ((203) 937-3000). 

Network Management: Spectrum 
3.0, a distributed, multiuser network 
management platform with telephony 
and PBX management, Cabletron 
((603) 332-9400); the Netscout Re- 
source Manager proactive manager of 
network devices, Frontier Software De- 
velopment ((508) 851-5700). 

Intemetworking: Direct Route, a 
connection-oriented, protocol-inde- 
pendent, internetworking technology 
that provides dynamic bandwidth and 
on-demand access between LANs, 
Symplex Communications ((313) 995- 
1555); the IEN 1000 intelligent branch- 
office hub/router, Hypercom ((602) 
866-5399). 
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isocor’s MAPiware represents 
information about a global X.500 
directory system of users in a graphical 
Rolodex. In the schema designer, you 
can modify network schemata, such as 
security or routing, graphically. 


work-flow forms. 

Symantec ((503) 334-6054) 
won the Network Peripher- 
als/Storage award for its Nor- 
ton Enterprise Backup soft- 
ware, which features automatic 
routing of data to tape servers 
and disaster-recovery tools. 

SynOptics ((408) 764-1085) 
took top honors in the LAN 
Hardware category for the 
LattisSwitch 28115, a fast 
Ethernet switching hub. The 
28115 has 16 shielded RJ-45 
ports, allowing individual con- 
figuration of each port for 10- 
or 100-Mbps operation. 

Cogent Data Technologies 
((206) 378-2929) won in the 
Network Interface Card cat- 
egory. Cogent's EM964 PCI 
Quartet, a four-port Ethernet 
PCI (Peripheral Component In- 
terconnect) LAN adapter, sup- 
ports 132-Mbps data transfer 
with predictive pipelining and 
an on-board bridge. 

CheckPoint Software Tech- 
nologies ((415) 346-4131) won 
best Security product with its 
FireWall-1 software, which 
provides complete Internet con- 
nectivity with security. 

Make Systems ((415) 941- 
9800) won the Network Man- 
agement trophy for NetMak- 
er ХА, a set of interactive data 
management tools for enter- 
prise networks. 
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май for UNIX. 


© Transparent cross-platform interoperability 

e Standards-based open systems technology 

e Exchange multimedia and compund documents 
e Intelligent messaging through Z-Script 

e Messaging backbone independence 

e Directory Services Access 

e Simple and flexible GUI 


THE COMPLETE CROSS-PLATFORM E-MAIL SOLUTION 


FF-MAIL. SOLVES THE BIGGEST prob- 

” lem facing e-mail users today... 
E the ability to cost effectively pro- 

vide cross-platform messaging in today’s 


open-systems enterprise. Z-Mail oper- 
ates on Windows™, Macintosh® and vir- 
tually all UNIX® platforms, moving 
e-mail effortlessly and transparently 
throughout your entire organization 
without the need for costly gateways! 


Z-Mail provides an extensive set of fea- 
tures, including Z-Script™, a scripting 


7-Mail for Windows 


language that provides a set of 
fundamental commands allowing 
anyone from the end-user to the 
system administrator to extend 
their e-mail functionality. Using 
Z-Script, you can customize the 
user interface, change the direc- 
tory service you use, or switch to 
an alternate mail transport proto- 
col. By defining customized rule- 
based filters to better manage the 
mail system itself, users are more pro- 
ductive both in and out of the office. 


Z-Mail also lets you send all 


including spreadsheets, graph- 
ics, data, sound and video, as 
easily as text. And because 
Z-Mail is based on standard 
messaging protocols, you can 
exchange mail not only across 
the hall, but across the Internet 
and throughout the world. 


Z-Code Software, A Division of NCD © 101 Rowland Way, Ste. 300 € Novato, СА 94945 
Tel: 415. 898. 8649 © Fax: 415. 898. 8299 © E-mail: info-byte@z-code.com 


Z Mail and the 2 logo are registered trademarks, and Z-Script is a trademark of Z-Code Software, a division of Network Computing 
Devices, Inc. All other product names used are trademarks of their respective owners. Copyright © 1994, Z-Code Software. 5/94 
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Z-Moil for Macintosh 


Let Z-Mail work for you as the only 
enterprise-wide e-mail system you'll 
ever need. Z-Code has been developing 
proven, robust e-mail technology since 
1985, so you are assured that Z-Mail 
provides the features and reliability you 
require. 


Call, fax, or e-mail to receive product 
information, technical white papers, 
and a free demonstration kit. 


Circle 175 on Inquiry Card. 


Here's the kind of support you don't 
get from just any direct-order PC 
company. Because it's support that 
goes one step further. 

And you can get it from 
AMBRA,™ ап IBM? subsidiary. With 
onsite IBM technical service there 
to solve problems when you need 
it. E on your premises. Home 
or office. 

With our 
special offer, 
this onsite 


її | service is free 
К Li -| for the first year. 
| And anytime 


-— =} you've got a 
question, just call toll-free IBM 
technical support, available 24 
hours a day, 7 days a week. 

Of course, it's even better to 
avoid problems altogether. So every 
one of our Pentium™ systems are 
checked and rechecked. By the 
manufacturer. By XXCAL, an 
independent compatibility lab. And 
finally, by our own exacting lab 
technicians. 

At AMBRA, we go to these lengths 
for one reason—to bring you better 
computing. 


THE. AMBRA ASSURANCE | 
A Toll-free ІВМ technical support, available ||. 
= 24 hours, 7 days a week. 


A Free first-year IBM onsite service. 


"A 30-day, airtight, money- 


back guarantee. 


А One-year warranty 
on parts and labor. 


kaedad AMBRA 


XXCAL Certified. AN IBM SUBSIDIARY 


DETTER PEN 
DET TER 


БЕТТЕК НОК 


^Configured with Microsoft Windows, the 
Ambra Pentium PCI Desktop makes it clear 
that this is the new Windows/multimedia 
system standard." 
Windows Sources, April 1994 


AMBRA has a better Pentium. The affordable 
ОР9ОРСІ. An explosively fast 90MHz system from the 
fast-moving subsidiary of IBM. Builtto integrate the 
latest microprocessor and PCI local bus architecture. 

With options such as a Diamond Viper 
graphics accelerator, 2MB VRAM, and a 720MB IDE 
hard disk driving your multimedia, your presentations 
will be even more powerful. 

Or choose the even-more-affordable 60MHz 
model, awarded a "Buyer's Assurance Seal" by 
InfoWorld. 

To put either of these better Pentiums to work Е 
for you, call soon to avoid the crowd. 


Better yet, call now. 


©1994 AMBRA Computer Corporation. The AMBRA logo and are trademarks of AMBRA Computer 
Corporation. AMBRA is a trademark of КР] Ltd. and used under license therefrom. All other brands and product names 
are registered trademarks, trademarks or service marks of their respective holders. Please call for details regarding 


POWER PACKAGE DP90PCI 

$2999 usines Lease: 
109/mont 

А Intel® 90MHz Pentium CPU 

A 64-bit CPU-Memory-Cache Data Path 

А 256KB L2 and 16KB L1 Cache 

А 8MB RAM, Max: 128MB 

A 720MB IDE Hard Disk Drive 

A 14" SVGA Color Monitor-LR 

A PCI Graphics Accelerator 2MB 

А Double-Speed Multisession CD-ROM 

А 4 (5А, 2 PCI, 1 ISA/PCI Slots 

A Fast PCI IDE Controller 

A 3.5" 1.44MB Diskette Drive 

А 6 Drive Bays 

A Lexmark'^ 101-Key Keyboard 

А MS-DOS* 6.2, Windows™ 3.1, Mouse 

A 200 Watt Power Supply 

А Order Code: DGBPO1WF 


Get a FREE upgrade 
from a 14" to a 15" 
FST color monitor. 


POWER PACKAGE UPGRADE $600 


А 16MB RAM 

A PCI Diamond Viper Graphics 
Accelerator, 2MB VRAM 

A Borland Office™ on CD-ROM 

A Productivity Pack on CD 

A Order Code: DGBPO2WF 


SUPER PACKAGE DP60PCI 

$2 599 рон ease: 
94/mont 

A Intel 60MHz Pentium CPU 

A 64-bit CPU-Memory-Cache Data Path 

A 256KB L2 and 16KB L1 Cache 

А 8MB RAM, Max: 128MB 

A 720MB IDE Hard Disk Drive 

A 14" SVGA Color Monitor-LR 

A PCI Graphics Accelerator 2MB 


Desktop model shown. 
Mini-tower and other А Double-Speed Multisession CD-ROM 
талир А 4 ISA, 2 PCI, 1 ISA/PCI Slots 


| A Fast PCI IDE Controller 
A 3.5" 1.44MB Diskette Drive 

А 6 Drive Bays 

A Lexmark 101-Key Keyboard 

А MS-DOS 6.2, Windows 3.1, Mouse 
A 200 Watt Power Supply 
А Order Code: DGBPO3WF 


1 800-239-5739 


AMBRA’s money-back guarantee, warranty and credit terms. Lease based on 36 months, offered by 1BM Credit Corp. Onsite service may not be available in 
certain locations. Offerings may differ in Canada. Prices do not include shipping. Retum shipping and insurance charges are the responsibility of the customer. AN IBM SUBSIDIARY 
‘Limited time offer expires 7/31/94. Applies to 60MHz or faster processors. 21i purchased by 7/31/94. 


MORE, MORE, MORE. 


Free First-Year IBM® Onsite Service for Desktop Systems 


All AMBRA 
Desktops and 


Towers Feature: 
A Upgrade path io Pentium" 


Technology 
A 3.5" 1.44MB Diskette Drive 
А Lexmark™ 101-Key Keyboard 
А MS-DOS” 6.2 
A Windows™ 3.1, Mouse 


Buy a desktop, get a subnotebook 
deal! Call for details. 


UPGRADABLE BUS MODELS 


486DX2/66MHz, Desktop 


$249 9 Model D466l/VL 


Business Lease: $91/month 

А 256KB L2 Cache, Write-Back 

А 8MB RAM, Max: 64MB 

А 440MB IDE Hard Disk Drive 

A 14" SVGA Color Monitor-LR 

А VESA Local Bus Graphics 
Accelerator 1MB 

A VESA Local Bus IDE Hard Drive 
Controller 

A 2x Multisession CD-ROM Drive 

A 16-bit Sound Card & 2 Speakers 

A Borland Office™ on CD 

A Productivity Pack Software 


А 4 16-Ы ISA & 1 32-bit VL Bus Slots 


А 5 Drive Bays 


“Buyer’s Assurance Award" —inioworld 


MOBILE SYSTEMS 
486SX/25MHz 


$1899 боо. пл, 


Business Lease: $69/month 

А 7.8" Color STN Display 

А 170MB Removable Hard Drive 
А 4MB RAM, Max: 20MB 

А 1 Type I| PCMCIA Slot 

А 86-Key Keyboard 

А Integrated 16mm Trackball 

A Suspend/Resume 

А MS-DOS 6.2, Windows 3.1 

A Slip Case 

A 4 pounds, including battery 

A Monochrome models from $1299 


486 SYSTEMS 
486SX/33MHz, Desktop 


$1369 Model D433SXA 


Business Lease: $ 50/month 

A 128KB L2 Cache, Max: 256KB 

А 4MB RAM, Max: 36MB 

А 270MB IDE Hard Disk Drive 

A 14" SVGA Color Monitor-LR 

А VESA* Local Bus Graphics 
Accelerator 1 MB 

A VESA Local Bus IDE Hard Drive 
Controller 

А 5 ISA Slots & 5 Drive Bays 


100MHz Intel DX4, Desktop 


$2 / 99 Model D4100IVL 


Business Lease: $102/month 

A 16KB L1, 256KB L2 Cache, 
Write-Back 

А 16MB RAM, Max: 64MB 

А 720MB IDE Hard Disk Drive 

A 14" SVGA Color Monitor-LR 

А VESA Local Bus Graphics Accelerator 
2MB 

A VESA Local Bus IDE Hard Drive 
Controller 

A 4 16-bit ISA & 1 32-bit VL Bus Slots 

А 5 Drive Bays 


Get A Free Upgrade From A 14" To A 
15" FST Monitor With Any 60MHz 
Processor Or Faster Desktop System, 


486DX2/50MHz 


$359 9 Model NASOT- 200 


Business Lease: $130/month 

А 9.5” Active Matrix TFT Color 
Display 

А 8MB RAM, Max: 12MB 

А 200MB Hard Disk Drive 

А 3.5" 1.44MB Diskette Drive 

А 1 Type lil PCMCIA Slot 

А 86-Key Keyboard 

А Integrated 16mm Trackball 

A MS-DOS 6.2, Windows 3.1 

A Carrying Case 

A 6.6 pounds, including battery 


486DX2/50MHz, Slimline 


$153 9 Model S450DXA 


Business Lease: $56/month 

А 128KB L2 Cache, Max: 256KB 

A 4MB RAM, Max: 36MB 

А 270MB IDE Hard Disk Drive 

A 14” SVGA Color Monitor-LR 

A VESA Local Bus Graphics 
Accelerator 1MB 


A VESA Local Bus IDE Hard Drive 


Controller 
A 3 ISA Slots & 3 Drive Bays 


PENTIUM/PCI OR EISA 


60MHz Intel Pentium, PCI 


$25 9 9 Model DP60PCI 


Business Lease: $94/month 

A 64-bit CPU-Memory-Cache 
Data Path 

A 256KB L2 & 16KB L1 Cache 

А 8MB RAM, Max: 128MB 

А 720MB IDE Hard Disk Drive 

A 14^ SVGA Color Monitor-LR 

A PCI Graphics Accelerator 2MB 

A 2x Multisession CD-ROM Drive 

A 4 ISA, 2 PCI, 1 ISA/PCI Slots 

A Fast PCI IDE Controller 

А 200 Watt Power Supply 


486SX/33MHz 


$1999 оз киэзс.2о 


Business Lease: $73/month 


А 9.5" Dual-Scan DSTN Color Screen 


А 4МВ RAM, Мах: 12MB 

А 120 MB Hard Disk Drive 

А 3.5" 1.44MB Diskette Drive 
А 1 PCMCIA Slot Type Ili 

А 86-Key Keyboard 

A Integrated 16mm Trackball 
А MS DOS 6.2, Windows 3.1 
A Carrying Case 

A 6.6 pounds, including battery 


486DX2/66MHz, Desktop 


$1699 noaei огввохл 


Business Lease: $62/month 

A 128KB L2 Cache, Max: 256KB 

A 8MB RAM, Max: 36MB 

А 270MB IDE Hard Disk Drive 

A 14" SVGA Color Monitor-LR 

А VESA Local Bus Graphics 
Accelerator 1MB 

A VESA Local Bus IDE Hard Drive 
Controller 

A 5 ISA Slots & 5 Drive Bays 


60MHz Intel Pentium, EISA 


$3199 mode! роем 


Business Lease: $116/month 

A 64-bit CPU-Memory-Cache 
Data Path 

A 256KB L2 & 16KB L1 Cache 

А 8MB RAM, Max: 64MB 

A 6 EISA & 2 EISA/VESA Slots 

А 540MB SCSI Hard Disk Drive 

A 14" SVGA Color Monitor-LR 

A Integrated SCSI-2 Controller 

А 32-bit Graphics Accelerator 2MB 

А 6 Drive Bays 


Subnotebook Accessories 


Road Warrior: $37 6 

A PCMCIA 2.4/9.6 kbps Data/Fax 
Modem, Carrying Case 

А Extra Battery, Battery Charger 

Quick Dock: 

А Port Replicator, Keyboard 

А 14" SVGA Color Monitor 


Notebook Accessories 
Instant Office: $927 


A Docking Station, Keyboard 
А 15" FST-NI Color Monitor 


Traveler: $278 
A PCMCIA 2.4/9.6 kbps Data/Fax 
Modem, Extra Battery 


CALL NOW. 


mi 1 800-239-5739 


| 13 weet ©1994 AMBRA Computer Corporation. The AMBRA logo and logotype are trademarks of AMBRA IN 
xx [= ! 211 [И Corporation, AMBRA is a trademark of ICPI Ltd. and used under license therefrom. All other тайфун | 
47" * product names are registered trademarks, trademarks or service marks of their respective holders. Please call 
for details regarding AMBRA's money- shark guarantee, warranty and credit terms. Onsite service may not be available in certain locations. Offerings may differ 
in Canada. Prices do not include shipping. Return shipping and insurance charges are the responsibility of the customer. If purchased by 7/31/94. ?Limited 
time offer expires 7/31/94. Applies to 60MHz or faster processors. Lease based оп 36 months, offered by IBM Credit Corp. 
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AN IBM SUBSIDIARY 


BUS TECHNOLOGY 


ardly anyone talks much 
about the “plug” half of 
“plug and play” when the sub- 
ject turns to making PCs easier 
to use. But the jumble of 
unique ports and cables used 
to connect various peripherals 
stirs the ire of even hard-boiled 
computer managers. And the 
relatively slow speed of most 
of these connections is threat- 
ening to choke off the data- 
heavy multimedia revolution. 

But the IEEE's Project 1394 
(PI394, also known as 
FireWire) is poised to simplify 
and greatly accelerate PC con- 
nections. P1394 is a proposed 
high-speed serial-bus interface 
standard that promises to con- 
solidate all of today's periph- 
eral I/O interconnections into 
a single, universal interface for 
both Mac and Windows PCs. 
The P1394 interface could re- 
place parallel, serial, video, au- 
dio, SCSI, keyboard, and even 
AC power connections on a PC 
with two or three identical, nar- 
row (less than an inch wide) 
serial ports that use the same 
thin twisted-pair cable. Multi- 
ple devices can run off each 
port through branching or 
daisy-chaining techniques. 

P1394 can shuttle data at 
rates of 100, 200, and 400 
Mbps, with four of its six 
shielded wires dedicated to data 
and control signals (the other 
two are used to carry power). 
Higher rates are possible, and 
they will be backward-com- 
patible with previous speeds. 
Just as important as speed for 
many multimedia applications, 
P1394 supports a "guaranteed 
bandwidth" for real-time data 
transfers. However, P1394 is 
not intended to be a networking 
standard. Among other things, 
the distance limitations of ser- 
ial interfaces would make net- 
work use problematic. 

Apple, IBM, Texas Instru- 
ments, NCR, and DEC are 


among those represented on the 
P1394 committee, and all say 
they are committed to the new 
serial interface. Peripheral 
companies, including hard 
drive makers Adaptec, Maxtor, 
and Western Digital, also say 
they're behind P1394. Mi- 
crosoft has yet to take a posi- 
tion on it at this writing. 
When users will begin see- 
ing P1394 products is less 
clear. Apple says it will wait 
until next year at the earliest to 
use itin Macs. IBM, DEC, and 


SPREADSHEETS 


others won't say when they'll | 
begin using it. But add-on , 
boards with the P1394 inter- 
face could begin showing up 
later this year. TI says it has * 
begun production of a P1394 
chip set for such boards, which 
will likely be available first as 
prototypes for PC makers. 
The P1394 interface won't 
be just for computers. Con- 
sumer electronics and industri- 
al companies are interested in 
using P1394, reports Mike 
Salas, a project manager at TI 


High-Speed 1394 Train Still at the Station ; 


fo — а 
P1394. That 
trend, he notes, will make it 
easier to link PCs with every- 
thing from camcorders to fac- 
tory assembly lines. 
—Christopher O'Malley 


1-2-3 Proves DOS Isn't Dead 


otus Development isn’t 
letting 1-2-3 for DOS die 
in the shadow of its Windows 
spreadsheet. Lotus plans on re- 
leasing in July 1-2-3 release 4 
for DOS, a solid upgrade of 1- 
2-3 release 3.x. But it's a 
stretch to call this release 4, be- 
cause it can't directly retrieve a 
WK4 spreadsheet created by 
1-2-3 release 4 for Windows. 
Release 4 for DOS offers 
many slick features, most of 
them proven in 1-2-3 for Win- 
dows. For example, each 
spreadsheet comes with a 
nameable index tab, and you 
can use spreadsheet names in 
place of letters when you write 


formulas. A live status bar pro- 
vides information about cur- 
rent selections—fonts, cell for- 
matting, and named styles. 
Clicking the status bar lets you 
rapidly change the settings. Re- 
lease 4 finally offers dialog 
boxes, à la release 2.4. 
Release 4's main menu 
sports a Tools selection that 
consolidates new features with 
ones that were available in re- 
lease 3.x via add-ins. You can 
trigger the Add-In Manager 
from the Tools menu, and you 
can activate Auditor, Back- 
solver, and Solver. The Tools 
menu also has options for 
spelling checking, attaching an- 


J if you've seen 
| 1-2-3 for 
itin Windows, the 
ul TF MA release 4 for 
(87 spreadsheet 
might look 
familiar. Ң 
includes 
Smarticons, 
nameahle 
index tabs, 
scroll bars for 
navigating, 
and a live 
status bar. 


notations to cells, accessing E- 
mail (this works only if you 
also have Lotus's cc: Mail re- 
lease 4.02 for DOS), and man- 
aging multiple versions of a 
single worksheet file. 

Other features include a 
command to fit columns to 
their widest entries and a col- 
lection of spreadsheet tem- 
plates called SmartSheets 
(these include a schedule plan- 
ner, an investment analyzer, 
and a net-worth calculator). 
Your existing spreadsheets 
should load without incident in 
release 4 for DOS, macros 
should run as they did in re- 
lease 3.4, and you'll still find 
the / and : menus almost com- 
pletely intact. 

How does 1-2-3 release 4 
compare to Quattro Pro, its 
only serious competitor? If 
you're already using an earlier 
release of one or the other, you 
should upgrade within your 
product line if you have pow- 
erful enough hardware (1-2-3 
release 4 requires 2 MB of 
КАМ). If you're choosing your 
first spreadsheet, 1-2-3 release 
4 has the most features. 

—Daniel Gasteiger 
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Introducing Z:NOTEFLEX, 


The Ultimate Multimedia Presenter 


Audience attention spans 
are short. And if they snooze, 
you lose. 

So what you need is a way 
to connect with them, a way to 
make your presentations really 
worth watching. The versatile, 
new Z-NOTEFLEX system, from 
Zenith Data Systems, is sure 
to keep them wide-eyed and 


endlessly entertained. 


With the Z-NOTEFLEX system, 


you get all the capabilities of 
a multimedia workstation built 
around a powerful notebook 
computer. So, not only can you 
take the show on the road, you 
can carry it around in your hand. 
Inside the Z-NOTEFLEX sys- 
tem, an IntelDX4" processor and 
fast local bus deliver sharp, 256- 
color images and full-motion 
video that are sure to get atten- 
tion. Particularly when the LCD 
display is detached and posi- 


tioned in your viewers' direction: 


And, of course, no multi- 
media-ready system is complete 
without a CD-ROM drive. 

Video, however, is only part 


of the picture. Because with 


ZEN 


DATA SYSTEMS 


+e 


Z-NOTEFLEX 
IntelDX4 7SMHz processor 
16-bit business audio 
active-matrix, 256-color 
LCD display 


FLEXSITE 
LCD display stand 


FLEXBAY 
battery charging bay 
floppy drive bay 


FLEXDOCK 
enhanced port replicator 
мо type-TH PCMCIA slots 
networking module 


FLEXSHOW" 
double-speed CD-ROM drive 
amplified stereo speakers 
two type-111 PCMCIA slots 
integrated power supply 


FAPC2) 


Multimedia PC 


ПН 


built-in, 16-bit audio, a micro- 
- phone and stereo speakers, 
the Z-NOTEFLEX system is 


‘truly (pardon the expression) 


© a sound investment. 


Modularity is another 


attribute of the versatile 


Г Z-NOTEFLEX system. The note- 


DOOk's processor, memory, 
drives and display are all user- 


upgradable. And optional 


FLEX modules and PCMCIA slots 


support a wide range of sys- 
tem enhancements, multimedia 
and peripheral solutions. 

So to keep things simple, 
the Z-NOTEFLEX comes custom 
configured. You order the fea- 
tures you want today, then add 
others as the need arises. 

When you think about it, no 
other notebook makes it so easy 
to connect — with co-workers, 
with customers, in the office, or 
out in the field. But that's the 
kind of thing people are learn- 
ing to expect from ZDS. 

To see what you can expect 
from the Z-NOTEFLEX, call us. 
Your audience will thank you. 

1-800-841-5881, Ext. 5121 


MAKE THE CONNECTION 
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News & Views 


PERSONAL INFORMATION MANAGERS 


ecognizing that few peo- 
ple in today's workplace 
work alone, software develop- 
ers are adding group-collabo- 
ration features to PIMs (per- 
sonal information managers. 

Even companies that have 
released PIMs for the first-time 
PC user say their strategic goal 
is to enable users on a network 
to share information. Officials 
at Polaris Software ((619) 592- 
7400), developer of PackRat 
and Advantage, a new PIM for 
novice users, say both will be 
network capable within the 
next 12 to 18 months. 

Lotus Organizer 1.1 for 
Windows from Lotus ((617) 
517-8500) supports informa- 
tion interchange between PIM 


FONTS 


schedulers via Lotus's cc: Mail. 
Lotus is also coming out with 
other platform versions of Or- 
ganizer. The first of these, Or- 
ganizer 1.1 for the Mac, is al- 
ready shipping. Organizer 1.1 
for MS-DOS is slated for re- 
lease in July. Both versions 
support group scheduling, cal- 
endar, and to-do functions, but 
lack personal address books. 
Jensen-Jones (Red Bank, NJ) 
has been shipping its group- 
ware-enabled PIM, Commence 
2.0, since June of 1993. 
Arabesque Software ((206) 
869-9600) officials say Ecco 
Professional 2.0 and Ecco Sim- 
plicity support the sharing of 
schedules, phone books, and 
outlines over MAPI-, VIM-, or 
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MHS-based E-mail systems. 
Barbara Baird, director of 
product marketing for Lotus 
Organizer, says that modern 
PIMs must address the fact that 
one person's schedule can im- 


PIMs Are Not So Personal — 


Lotus is planning 
on releasing 
versions of its 
| Organizer 

| Information 
manager, which 
| featuresa 
notebook- 

| metaphor front 
end in Windows, 
on other 
platforms. 


pact other people in the office. 
"You need the ‘PIMness’ for 
yourself," she says. "But a lot 
of your workday involves a lot 
of other people." 

— Alexis Tannenbaum 


Three Programs Help Manage, Create Fonts 


trio of new products make it easier to manage, generate, and 


only on the Mac, and network font sharing. 


manipulate fonts on your PC. And, to varying degrees, 
these products attempt to solve the problem of document porta- 
bility (i.e., maintaining the original design when sharing docu- 
ments among multiple users). 

The most well-known of these new products is Adobe Type 
Manager for Windows, the font-rasterizer program from Adobe 
Systems ((415) 961-4400) that converts an outline font into a 
pattern of dots for imaging on a raster device, such as a monitor 
or a printer. Version 3.0 maintains all that is good from the ubiq- 
uitous prior releases, including superb on-the-fly rendering of 
screen and printer fonts. Version 3.0 also adds support for Adobe's 
Multiple Master technology, which had previously been available 


Font Wrap-Up 


FontWorks | FontChameleon 
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Multiple Master fonts let you generate thousands of font vari- 
ations for a single Multiple Master typeface. ATM 3.0 has sim- 
ple controls that let you adjust any element of a Multiple Master 
font (e.g., weight, width, style, and optical size), creating a cus- 
tomized design as needed. One Multiple Master font is included 
with the 30 fonts that ship with ATM 3.0. What you don’t get is 
the ability to do font substitution, a feature included in SuperATM 
on the Mac and slated for a future update under Windows. 

Font substitution is at the heart of FontWorks from ElseWare 
((206) 448-9600). When you open a document, FontWorks' so- 
phisticated Panose type-matching system will find the closest 
visual replacement from among the 150 TrueType fonts includ- 
ed with FontWorks. The font is then instantly generated by the 
software. The font library takes up just 2 MB of disk space, mak- 
ing this program a great solution for mobile computing users. 

The third product, FontChameleon from Ares ((415) 578- 
9090), has a single master font outline and descriptors of more 
than 200 popular fonts that can be generated on-the-fly in True- 
Type or Type | formats. FontChameleon lets you adjust the 


width, height, and other aspects of a font; blend two fonts into a 
totally new design; and otherwise slice and dice the type to your 
heart's desire. FontChameleon is frugal with its disk space (a 
| LI substitutior description file for a font takes up about 5 KB) and works cross- 
i. platform on Windows ог the Mac. It’s the most expensive of 
these products but offers more benefits to professional designers. 

—Jon Pepper 
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нек зый font downloading; 
PANOSE font substitution 


Hundreds of enhancements 
in PHOTO-PAINT: masking, 
floating objects, mesh warp 
& plug-in filters 


90 chart types; 250 
spreadsheet functions 

Live dimensioning, advanced 
3D & precision features 


COREL DRAW! E | 


The Best in Graphics and Publishing 


CorelDRAW 5 combines the graphics power of CorelDRAW and the advanced 
publishing capabilities of Corel VENTURA 5 within an integrated user interface. With a 
revolutionary new color management system, major performance gains and 
hundreds of improvements, CorelDRAW 5 retains the ease of use for which Corel is 
renowned. From short design-intensive documents to long text-intensive 
publications, CorelDRAW 5 provides the ideal tool for illustration, publishing, 
photo-editing, presentations, charting and animation. 
Complete with six fully-featured applications and a host of 
useful utilities, including an internal PostScript interpreter, 
CorelDRAW 5 is the most exciting value-packed graphics and 7^ 
publishing software available! 


V Мир bitmaps 


Саш 


M 
= Ган Yew рала dure Fhan ‘ted pte 


QE sse ASSES 


p> Lens effects such as 
Transparency 
and Tinted 
Grayscale 


——— —— a ص‎ a t ھ١‎ 
; 
Li 


ШГ 


AM. 1 
' 


~ 
F T 
"aX Leg 
"Ee | 
Dr 


ESSE] 
Ра iN, 
b 


A Enhanced PHOTO-PAINT with amazing — effects and 
suppert for industry standard plug-ins 


“A to 5 UPGRADE 
9 


BS Funds 


ы: | 


800-258-2088 
Source Code 2417 


: 
COREL 


613-728-3733 ext.28 


Circle 76 on Inquiry Card. 


___THE CALENDAR HAS BEEN 
AROUND FOR 6,000 YEARS. WE FELT 
IT WAS TIME TO IMPROVE IT. 
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Development 
Weekly spot checks 
Produce master book 
Ship to client 
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me world's most 
popular business 
project planning 
software just got 
better with 
Microsoft Project 
version 4.0. 


Introducing new 


Microsoft’ Project version 4.0. 


As long as people have had 
things to plan, they've always looked 
for better ways to organize and 
manage the process. 

Now theres software that helps 


you do it more effectively than ever. 


It helps you plan, manage 

and communicate with ease. 

With new Microsoft Project, 
planning is easier than you ever 
imagined. Simply type a list of 
what’ to be done. By whom. And 
how long they'll need. 

Your plan is automatically con- 
verted to easy-to-read reports. 
Calendars. And charts. (Like the 


examples you can see at the left.) 


It watches how 
you work and guides you 
step hy step. 

Like other programs in the 
Microsoft Office family, Microsoft 
Project features IntelliSense" tech- 
nology. Simply stated, your software 
now senses what you want to do 
and helps you do it. 

For example, PlanningWizards 
offer suggestions as you go, to help 


you avoid problems down the line. 


Cue Cards help you set up your 


hia jit tes tures require MAPI-compllant mall systems, acquired 


plan with step-by-step instructions 
that stay on the screen as you work. 

With GanttChart Wizards, you 
just choose a great-looking format 
and it does the rest. (Just like the 
ChartWizard in Microsoft Excel.) 

Whats this all mean? Simply 
that you can get started right away. 
And learn as you go along. 

Now it's easy to keep 

everyone in the loop. 

Chances are you're not the 
only one working on the project. 
Microsoft Project was developed 
with this in mind. 

You can now distribute reports 
through your existing electronic 
mail system: Click on a button to 
collaborate. Click to delegate. Click 
to get the status of your plan. Even 
set reminders on important tasks. 

To do all this (and a lot more) all 
you have to do is take the first step: 
Call Microsoft at (800) 671-3955, 
Dept. KZ5, for more information or 
for the name of a reseller near you. 

You'll wonder how you ever 


managed without it. 


Microsoft 


reserved. Microsoft is a ей 
Canada, call 


scparatcly. © 1994 Microso All rights 
IntelliSensc is a trademark of Microsoft Corporation. In the 50 United S States, call (800757 s 13955, Dept. KZ5. Customen tn 


— emark and 
(800) 563-9048. Outside the 50 United States and Canada, call your focal Microsoft subsidiary or (206) 936-866 


News & Views 


PC UPGRADES 


Turn Your PC into a 


Powerful RISC Machine 


y Integrating a Mips 
R4x00-compatible CPU 
with an advanced 

memory archi- 
tecture that 
obviates the 
need for a 
conven- 
tional 
SRAM 
(static 
RAM) cache, a 
Silicon Valley start- 
up has created a 
unique upgrade board 
that turns VL-Bus 
PCs into high-performance 
RISC systems for Windows 
NT. The board is offered as a 
low-cost alternative to a stand- 
alone Mips-based computer 
and as a one-box solution for 
dual-platform software devel- 
Opers. 

Known as the Nitro-VLB 
Windows NT Booster, the 
board is the first product from 
ShaBlamm Computer ((408) 
730-9696). The Nitro- VLB 
was expected to ship in May at 
prices ranging from $1095 to 
$2595, depending on the 
CPU/memory configuration. 
The board plugs into the VL- 
Bus slot of an 80x86-based PC. 

Two key components of the 
Nitro- VLB are its RISC CPU 
and memory architecture. The 
CPU is an Orion R4600, a 
Mips-compatible chip jointly 
developed in 1993 by Integrat- 
ed Device Technology (Santa 
Clara, CÀ) and Quantum Ef- 
fect Design (San Jose, CA) and 
manufactured by IDT and 
Toshiba America (Irvine, CA). 
At 100 MHz, the 64-bit R4600 
is rated at 73.8 SPECint92 and 
63 SPECfp92—about the same 
as a 66-MHz Pentium, al- 
though the R4600 chip sells for 
roughly half the price. Higher- 
end versions of the Nitro-VLB 
will use R4600 chips clocked at 
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133 and 150 MHz. 
To enhance performance 
even further, Sha- 
Blamm uses 4 
MB of mem- 
ory on the 
PC’s moth- 
erboard as 
a DMA 
buffer 
and popu- 
lates most ver- 
sions of the Nitro- 
VLB with 16 or 32 
MB of interleaved 
EDRAM (enhanced 
DRAM). EDRAM is an ad- 
vanced memory technology 
from Ramtron (Colorado 
Springs, CO) that integrates 2 
Kb of 15-nanosecond SRAM 
with 4 Mb of 35-ns DRAM on 
a single chip. This eliminates 
the need for a secondary CPU 
cache based on SRAM; in ef- 
fect, the main memory is the 
cache. ShaBlamm says this de- 
sign is very effective when run- 
ning a preemptive multitask- 
ing operating system, such as 
Windows NT, that would fre- 
quently miss a smaller SRAM 
cache as the CPU handles sev- 
eral large applications. 

At $1995, the Nitro- VLB 
comes with a 100-MHz CPU, 
16 MB of EDRAM, and Win- 
dows NT. The 150-MHz con- 
figuration costs $2595. The 
$1095 version has no memory 
and accepts standard 72-pin 
DRAM SIMMs instead of 
EDRAM. The performance of 
the $1095 version suffers by 
about 15 percent, but because 
DRAM chips are currently 
denser than EDRAMs, the 
memory can be expanded to 
128 MB instead of 32 MB. 
Higher-density EDRAMs that 
allow expansion to 64 MB and 
128 MB are scheduled to ship 
later this year. 

—Tom R. Нат 


CODE TALK 


RICK GREHAN 


Am 


High-Altitude, Top-Down Programming 


[а 1986, long before the concepts of object-oriented, RAD (rapid ap- 
plication development), and visual programming became fashionable, | 
a database applications builder called Magic, which embodied all of these - 
concepts, showed up. Magic (Magic Software, Irvine, CA, (714) 250- 
1718) runs under DOS, Unix, and VMS and will soon (possibly by the time. 
you read this) have a Windows version. Magic produces code that is eas-: | 
ily ported across the above-mentioned operating systems; supports 
more database back ends than | can i o Ns + 
worth investigating. | 
Let me clarify. Magic is object oriented T Te ыш SENE 
you define—data types, files, and even programs—are stored cen- 
trally in tables for easy reuse. Additionally, references are always made · 
to the original definition. So if you define a “vendor number” data type | 


and use it to define fields in multiple files in your database, a later re- 


definition of vendor number will require that you edit only its originai de- 
finition. 

-As for being RAD, Magic is truly “programming that isnot M 
ming." This, admittedly, takes some getling used to. For instance, you 


do not build an application by writing procedural code, as you would in 


C or C++, Nor do you build an application by populating a form with vi- 
sual objects (e.g., buttons and scroll bars) and then attaching code 
to the objects, as you would in, say, ObjectView or PowerBuilder. Mag- 
ic does provide visual objects—pull-down and pop-up menus, data- : 
entry screens, and $0 forth—and, therefore, is a kind of visual pro- 
gramming. 

But working in Magic is an ЕН a forest of nested 
dialog boxes, filling in fields as you go. It's like high-altitude, top-down 
programming. The designers of Magic have identified all the high-lev- 
ei procedures that anyone might conceivably need to manipulate ao 
database (and there are surprisingly few); building an application 
means specifying the order of execution of those procedures. : 

You might wonder if Magic may be missing that one procedure that 
your application will need. Hts unlikely. j haven't come up with any- 


| thing that it can't do, and the third-party reviews Гуе read about ear. - 


lier versions of Magic (I used version 5.60) suggested no one else has, 
either. Even if you do have some wacky procedure that Magic can't - 


` handle, you can extend the system with user-defined procedures and 


functions that you write in C (libraries for Borland and Microsoft C are 
provided with the DOS version). 

Understand, however, that although Magic promises rapid application 
development, it does not promise rapid proficiency. If you come from a 
procedural-programming background, as most of us do, getting up to 
speed in Magic will require a lot of mental gear-shifting. | 

You should work diligently through the provided tutorial; this is not 
a system that you can simply jump into and instantly begin swimming. - 
Once you get going, though, the results should prove to be pretty spec- 
tacular. - 
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Introducing BW-Connect" NFS 
for Windows NT; the software that 
serves up a full menu of NFS file and 
print services for Windows NT users. 
The recipe is from the award-winning 
Beame & Whiteside gourmets, the 
experts in NFS connectivity. 

BW-Connect is the first 100% 
kernel-mode NFS client for Windows 
NT, so it becomes a seamless part of 
the system. Multi-threaded for high 
performance, on some platforms it 
can deliver a transfer rate of over 
] Megabyte-per-second. NT users 
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NelWare , New NFS Server 
for DOS & Windows 
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can transparently access, manipulate 
and print files from NFS servers, 
with support for 255-character file 
names and UNIX? symbolic links. 
The software is implemented as 
a native 32-bit installed file system. 
It supports both case sensitive and 
insensitive file names and prints 
directly to the Windows NT Print 
Manager. Seamless integration with 
Windows NT File Manager is de 
riguer. And it's all-new code that 
supports X86, MIPS and DEC? 
symmetric multi-processor platforms. 
In addition to client software, 
BW-Connect NFS for Windows NT is 
also a server and client for TCP/IP 


applications. So make reservations 
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"Carl, | know your transfer rate is 1 Megabyte/sec, but thi® isn't A fast food restaurant!” ^ 


For Windows NT users hungry 
for NFS services, BW-Connect 
is Grande Cuisine. 


TTE 


today and give all your NT users 
transparent access to a full menu of 
NFS services. Fred says, bon appetit! 


For your FREE 30-day 
BW-Connect evaluation call 
1-800-463-6637 today. 


Lets Connect!” 
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Circle 147 on Inquiry Card. 


“Developer tested onir, Novell makes по warranties with respect to this product. 
All tralemarks are the property of their respective owners. Beame & Whiteside 
Software, Inc. 706 Hillsborough St., Raleigh, NC 27603, Tel: (919) 131-8969, 
Fax: (919) 31-8790, 01994 Beame & Whiteside Software, Inc, (072) 


Buying a system? Sure, you want 
price and performance. Support? 
Too often it's an afterthought. 

Problem is, too many direct- 
order companies treat support the 
same way. They make the sale, 
then disappear. 

At AMBRA™ we'd rather build 
a long-term relationship with our 
customers. So before we sold 
a single PC, we enlisted the best 
service organization in the 
business: IBM? 

Whenever you need help, 
we've got IBM computer experts- 
not switchboard 
operators-standing 
by. Toll-free, 24 
hours a day, 7 days 
| a week. And, with 
our special offer, get free first-year 
IBM onsite technical service. 

It's for reasons like these that 
InfoWorld (4/25/94) says, "AMBRA 
has been able to offer good 
support and customer service as 
well as good prices." 


All good reasons to buy from 
AMBRA. 
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THE AMBRA ASSURANCE 


А Toll-free ІВМ technical support, available 24 
hours, 7 days a week. 


| | A Free first-year IBM onsite service. 

| A 30-day, airtight, money-back guarantee. 

1 || 4 One-year warranty on 
| рай and labor. 

i i| А Blue Lightning" 


systems tested 
and XXCAL Certified. 


AMBRA 


AN IBM SUBSIDIARY 
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IBM BLUE LIGHTNING: 


Your Windows" apps need speed, while you need some- 


thing to fit your budget. 


Here's a solution that's a bolt from the blue: the 
D4100BL from AMBRA, an IBM subsidiary. 

It takes advantage of IBM's Blue Lightning 100MHz 
processor. With clock-tripling technology, it boosts speed 


without heating up the price. 


PC World named our 66MHz Blue Lightning a "Best 
Buy." Guess that makes our 100MHz an even better best buy. 
You want one, you better get on the horn. They're going 


as fast as they run. 


D466BL 162 9 


Business Lease: $59/month 


A 486 Blue Lightning 66MHz 

A Upgradable to Pentium™ Technology 

A 16KB L1 and 256KB L2 Cache 

A 4MB RAM, Max: 64MB 

А 270MB Hard Disk Drive 

A 14” SVGA Color Monitor-LR 

A VESA* Local Bus Graphics Accelerator 1MB 
A 3 16-bit ISA and 2 32-bit VESA Bus Slots 
A 3.5” 1.44MB Diskette Drive 

A Integrated Ethernet-10BaseT 

A integrated SCSI-2 Controller 

А 5 Drive Bays 

А Lexmark" 101-Key Keyboard 

А MS-DOS* 6.2, Windows™ 3.1, Mouse 


ратоов!* 1999 


Business Lease: $73/month 


А 100MHz Blue Lightning 

А Upgradable to Pentium Technology 

А 16KB L1 and 128KB L2 Cache 

А 8MB RAM, Max: 64MB 

А 440MB IDE Hard Disk Drive 

А 14" SVGA Color Monitor-LR 

A VESA Local Bus Graphics Accelerator 1 MB 
A VESA Local Bus IDE Hard Drive Controller 
А 4 16-bit ISA and 1 32-bit VL Bus Slots 

А 3.5" 1.44MB Diskette Drive 

А 5 Drive Bays 

А Lexmark 101-Key Keyboard 

А MS-DOS 6.2, Windows 3.1, Mouse 

A High-Speed Serial Ports-16550 UART 

A Parallel Port, ECP/EPP Supported 


Free First-Year IBM Onsite Service 


for Desktop Systems' 


CALL NOW. 


©1994 AMBRA Computer Corporation. The AMBRA logo and logotype are trademarks of AMBRA Computer Corporation. 
AMBRA is a нача у of (CPI Ltd. and used under license therefrom. All other brands and product names are registered 
trademarks, trademarks or service marks of their respective holders. Please call for details regarding AMBRA's money-back 


66MHZ PRICES 
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Get a free upgrade from a 14" to 
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a 15" FST monitor. 


Business Lease: $87/month | 


А 100MHz Blue Lightning 

А Upgradable to Pentium Technology 

A 16KB L1 and 128KB L2 Cache 

А 8MB RAM, Max: 64MB 

А 540MB IDE Hard Disk Drive 

A 14" SVGA Color Monitor-LR 

А VESA Local Bus Graphics Accelerator 1MB 
А VESA Local Bus IDE Hard Drive Controller 
А Double-Speed Multisession CD-ROM Drive 
A 4 16-bit ISA and 1 32-bit VL Bus Slots 

А High-Speed Serial Ports-16550 UART 

A Parallel Port, ECP/EPP Supported 
А 3.5" 1.44MB Diskette Drive 

А Borland Office'^on CD 

А Productivity Pack Software 

А 5 Drive Bays 


А Lexmark 101-Key Keyboard ڪڪ‎ 


А MS-DOS 6.2, Windows 3.1, Mouse — ы 


Desktop model shown. Mini-tower 


and other configurations also available. 


1 600-239-5740 


guarantee, warranty and credit terms. Lease based on 36 months, offered by IBM Credit Corp. Onsite service may not be availahle in certain locations. Offerings 
may differ in Canada. Prices do not include shipping. Return shipping and insurance charges are the —— of the customer. ПЁ purchased by 7/31/94. 
2Ambra resulis independently tested 3/31/94. 3From PC Magazine, December 7, 1993. 4Limited time expires 7/31/94. Applies to 60MHz or faster processors. 
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PROGRAMMING 


Next’s Enterprise Objects Framework 


he NextStep 3.0 develop- 

ment system came with 
DBKit, a data-access layer that 
you could easily wire to data- 
aware user-interface controls. 
Next hoped this would become 
its own version of ODBC 


(Open Database Connectivity). 


By offering drivers, or 
database adapters, for 4 
Sybase and Oracle, 4 
the company hoped 
third-party NextStep 
developers would cre- 
ate more adapters and 
write the database appli- 
cations that would exploit 
them. For the most part, that 
didn't happen. 

"Now we're admitting that 
we were wrong," says Rick 
Jackson, director of product 
marketing for Next. DBKit's 
ODBC-like layered architec- 
ture didn't really exploit the 


power of an object system like 
NextStep. The forthcoming En- 
terprise Objects Framework, 
announced at the NextStep 
Expo in June, aims to fix that. 
The new approach focuses 
on building objects that abstract 
data and the business logic 

, that governs the use of that 
į data. The Enterprise Ob- 
jects Framework con- 
nects abstract data in- 
» at directly to real sources 


“a ' of data—initially SQL 


Ё” backends, but potential- 
ly OODB (object-oriented 
database) engines as well. De- 
velopers who construct abstract 
models will, of course, have to 
consult closely with the data- 
base administrators who own 
the storage engines. 

The Enterprise Objects 
Framework also connects ab- 
stract business logic indirectly 


to applications screens. Con- 
sider, for example, the prob- 
lem-escalation logic that's 
bound up in a typical customer- 
service application. Expressed 
as a business object, that logic 
becomes a corporate asset 
that's not hard-wired to any 
client application. It can even 
appear as a network service 
that, using Next's Portable Dis- 
tributed Objects, could run on a 
non-NextStep system, such as 
HP-UX. 

"Corporate clients told us 
they needed to decouple busi- 
ness logic from applications in 
this way," says product man- 
ager Felix Lin. It's an attrac- 
tive idea, and one that Next 
hopes will showcase the matu- 
rity of its object technology just 
as some of those corporate 
clients begin kicking Taligent's 
tires. —Jon Udell 


EMBEDDED PROCESSORS 


Motorola Enables Custom Microprocessors 


(Và otorola has announced an ambitious pro- 
gram to better serve the needs of the 
32-bit embedded-microprocessor market. Called 
FlexCore, the program enables third-party man- 
ufacturers to incorporate standard Motorola mi- 
croprocessor cores into custom designs. Using 
standard cell technology, third parties design 
their custom logic around a Motorola core and 
then hand off the design to Motorola for fabri- 
cation. 

According to Jim Reinhardt, manager of 
M68000 Family Marketing and Applications, 
"Any one company with the expertise to design 
an ASIC can take advantage of FlexCore." Ac- 
cording to Motorola, the benefits of FlexCore 
are substantial. By integrating the microproces- 
sor with the custom logic, third parties require 
fewer parts, less power, less area, and fewer in- 
terconnects to realize their designs. This, in turn, 
results in lower costs and higher reliability. 

Companies will be able to take advantage of 
FlexCore in two ways. One group will marry a 
Motorola core with custom logic to create a cus- 
tom solution that provides a company with a 
competitive solution. SunDisk (Santa Clara, 
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CA), the flash storage maker, will use FlexCore 
in its controllers. 

Another group will use FlexCore and custom 
logic in mass-market chips. In some cases, Mo- 
torola may form partnerships with such compa- 
nies to market the resultant chip. This is the tack 
taken by Peerless Systems (El Segundo, CA), 
which has married a static ECO00 core with its 
imaging technology to create a single-chip laser 
printer controller, the 68322. 

In addition to disk and printer controllers, 
Motorola expects FlexCore to enable new, more 
cost-effective communications devices, hand- 
held computers, set-top boxes, and video-game 
controllers. 

Motorola currently offers two 68000-based 
cores for FlexCore, the 68000-based ECOO0 and 
a static 68020 core. A 68030 core is expected 
this year, followed by a 68040 core in mid-1995. 
Late 1995 will bring a PowerPC core and one 
based on the newly announced 68060. The 
68060 is the end of the line for the 680x0 ar- 
chitecture in desktop systems, but FlexCore en- 
sures it will prosper in embedded applications. 

—Bob Ryan 
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ScriptX (see "Kaleida Hopes 
that X Marks the [Multime- 
dia] Spot," Microbytes, Sep- 
tember 1992 BYTE) 


Kaleida (Mountain View, CA), 
the joint multimedia software 
company formed by IBM and 
Apple, is looking at Septem- 
ber for the release of soft- 
ware development kits 
based on ScriptX, the com- 
pany's object-oriented pro- 
gramming language for creat- 
ing multimedia titles. The 
company says over 200 
sites are currently working 
with prerelease versions of 
ScriptX. 

The development kits will 
include Kaleida Media Player 
run-time engines that will en- 
able software titles written in 
ScriptX to play on both Mac 
and Windows platforms. The 
company Says it will eventu- 
ally release run-time engines 
for 0S/2, Power Macs, and 
Unix. 

The unreleased COS (Con- 
sumer Operating System) 
and Malibu, a graphics accel- 
eration and memory-control 
chip, are being "transitioned 
out of the company," accord- 
ing to Kaleida spokeswoman 
Diane Samples. COS and 
Malibu were part of an early 
PowerPC-based, interactive 
TV Hardware Reference Plat- 
form that Kaleida designed 
for its developer partners. 


Simon (see "Simon Says: 
Communicate," February 
BYTE) 


Officials at BellSouth Cellular 
(Atlanta, GA) don't have a re- 
lease date for Simon, the 
communications-based PDA 
(personal digital assistant). 
"The wireless fax component 
on occasion will not com- 
plete," says Nicole Lipson, 
spokeswoman for the com- 
pany. *It'S a random problem 
that is extremely hard to pin 
down." 


Are you 
well connected? 


HP JetDirect. The direct 
network connection for all 
your HP LaserJet printers. 


These days, its more important than 
ever to link every printer directly to 
your network. All the more reason 
to consider HP JetDirect network 
interfaces. Of course, if you already 
have network-ready HP LaserJet 
printers, you're all set. But for all your 
other HP printers, HP JetDirect is 
the single-source solution. Because 
it transmits data at the full capacity 
of your network, HP JetDirect offers 
unparalleled speed and performance. 
And thanks to HP JetDirect's soft- 
ware utilities, installation and man- 
agement are a snap. Call us today at 
1-800-533-1333, Ext. 8199' and find 
out how to make a direct connection 
-with HP JetDirect. 


e JetDirect cards and JetDirect EX inter- 
faces support all HP LaserJet printers, 
HP DeskJet printers and HP DesignJet 
plotters 


e Flash memory for software upgrades” 


e Multiple protocols with automatic 
switching 


e Printer-management software utilities 
such as JetAdmin and JetPrint 


e Supports industry-standard SNMP- 
based network management software 


e Compatible with major network 
topologies: Ethernet, Token Ring, 
Apple LocalTalk* 

e Compatible with these major network 
operating systems: Novell NetWare, 
Microsoft® LAN Manager, Windows 
for Workgroups, Windows NT, IBM 
LAN Server, Apple EtherTalk, Apple 
LocalTalk*; UNIX*: HP-UX, SunOS, 
Solaris, SCO UNIX, IBM AIX and Іра 


Another smart networking 
product from HP. 


LA packano 


“Мои supportad by JetDirsct EX irtarfaces, tin Canada call 1-800-387-3887, Dept. 100 UNIX a а regatered trademark cl UNIX System Laboratones Ine. in me USA 
and other countries, Microsoft ts a U.S. registered trademark and Windows 1s а trademark of Mierosotl Corporation. ©1994 Hewlett-Packard Company FINDOOS 
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New DESQview/X v2.0 adds X terminal capability and remote computing power to your 386 or better PCs. 


No longer are the best specialized Unix programs available only to ш programs remotely on any workstation in the network. So theres 
workstation users and those with X Terminals. never a compromise when the task calls for more computing power 
DESQview/X" breaks down the barriers within your enterprise, than the user has on his or her desk. Similarly, users can take 
allowing everyone access to the best computers for . advantage of faster PCs on the network for tasks 
each task—whether 386, 486, Pentium’ or that require extra power. And for tasks that might 
workstations like Sun” SPARCStations, HP® 9000s or tie up a user own desktop unit—like a long data 
IBM" R5/ 60005e-they are all accessible to each user. base sort—DESQview/X allows users to send the 
D ESQview/ X provides a multitasking PC task to an under-utilized PC (or printer) 
environment with both local and remote X Client 


ш ' anywhere оп the network. 
X | сштеп 
ied ber -———— ! When you consider that a 386 PC with as little 
| as 4MB RAM and a 40MB hard disk can run 


programs. Plus, it allows these DOS and Windows 
programs—unmodified—to be converted into X 
Clients for use by any X workstation. 

Its true multi-platform interoperability. 


Each authorized PC on the network can run 


DESQview/X, purchasing X Window terminals is 
no longer economically practical. 

DESQview/X: the power of enterprise-wide 
computing from the pioneer in multitasking. 


| 
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Quarterdeck Office Systems, 150 Pico Boulevard, Santa Monica, CA 90405 (310) 392-9851 Fax (310) 314-4219 
Quarterdeck International Ltd, B.M. House, Crofton Terrace, Dun Laoghaire Co. Dublin, Ireland Tel.(353) (1) 284-1444 Fax: (353) (1) 284-4380 
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Put Fuzzy Logic to Work 


The 
Fuzzy Systems 
Handbook 
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JON UDELL 


hen it’s time to roll up your sleeves and put 
fuzzy logic to work, Earl Cox can show you 
how to turn theory into practice. His excellent The 
Fuzzy Systems Handbook presents a complete fuzzy- 
modeling system (source code included) and explains 
how to use it. Suppose you want to construct a risk- 
assessment system. Ultimately, you want to be able 
to write and process rules like this: 

If age is around 17, risk is very high; if age is young and number. of accidents 
is above normal, risk is very high; if number of accidents is below normal, risk 
is somewhat low. 

You start by constructing fuzzy sets for each input variable. The concept 
young, for example, yields a set of values over some range of ages from 16 to 85, 
such that 16 is 0.99 young, 36 is 0.42 young, and so on. The concepts /7 and old 
likewise produce sets of values, which are then altered by applying the modify- 
ing words around and very. Depending on the function you choose to generate it, 
a fuzzy set may appear as a bell curve, a triangle, or a trapezoid. What's the 
right function to use? Business applications seem to work best with nonlinear func- 
tions, and process-control applications with linear ones, Cox reports. However, 
you should keep an open mind and be prepared to experiment because this science 
is in its infancy. 

Next, you apply the AND operator. Here, too, there's a choice of functions that 
you can use to produce an output fuzzy set that represents the intersection of a pair 
of input fuzzy sets. Cox recommends that you try the simplest first—the minimum 
of each pair of input values. Noting that a single low value in any input will heav- 
ily affect the output, however, he goes on to present a family of alternative AND 
operators along with their associated truth tables. Ultimately, rule processing maps 
the fuzzy input variables to the fuzzy output variable that represents risk, and “de- 
fuzzification” extracts a final number—if age is 19, number. of accidents is 3, 
and distance to, work is 35, risk might be 0.98. —— е 

Fuzzy logic is a calculus of everyday concepts. With — THEFUZIVSYSTEMS = 
Cox’s toolkit and techniques, you can begin to compute ‘HANDBOOK 
using such concepts. It's up to you, of course, to figure ош Earl Cox 
what young and above normal should mean. Ш TO 


АР Professional 
Jon Udell is a BYTE senior technical editor at large. You can reach $4995 - 
him on the Internet or BIX at judell@ bix.com. ج‎ 
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PROSPEROUS COEXISTENCE 


за DOS-UNIX NETWORKING AND INTERNETWORKING by 
млю. Michael Burgard and Kenneth Phillips John Wiley & Sons, ISBN 


0-471-59516-0, $34.95 


he explosion of new connections to the Internet is 
not from new Unix servers and workstations; it is 

from PCs and Macs. And it is happening despite the fact 
that a PC is more likely to be talking Novell's IPX/SPX than TCP/IP. DOS- 
UNIX Networking and Internetworking will ease the pain of connecting PCs to 
Unix networks and, for that matter, connecting Unix servers to PC (i.e., IPX/SPX) 


Books & CD-ROMs 


NOT ROCKET SCIENCE 


SPACE SHUTTLE PHYSICS—NEWTON’S 
LAWS OF MOTION Britt Communications, 3311 
Bob Wallace Ave., Sulte 203, Huntsville, AL 35805, 
(205) 536-9967, $59.95 


ombining physics and the space shut- 

tle in one package opens the door for 
exciting possibilities, but this particular at- 
tempt still needs polishing. To run it, you 
need a Mac with a 12-inch monitor (8 bits, 
256 colors), 4 MB of RAM, System 7.0, and 
a CD-ROM drive. QuickTime 1.6.1 is pro- 
vided. Double-clicking on the space-shuttle 
icon starts an animated sequence of a space- 
shuttle cockpit and a QuickTime movie of 
the launch. Once in space, you are in the cock- 
pit animation, with choices for Shuttle Sys- 
tem, Rocket Stuff, and Space Warp. 

Shuttle System covers the history of the 
U.S. shuttle program from 1972 through the 
present and makes some educated guesses of 
where the program will be in the year 2000. 
Rocket Stuff explores Newton’s laws and the 
various components of rockets. Space Warp 
presents the history of rockets and the space 
program in general in two sections: Early 
(1232-1940) and Modern (1940—2000). 

The QuickTime movies displayed in a 
small window on the screen of a 14-inch AV 
monitor appear grainy and a bit jittery, with 
poor contrast at times, making it difficult to 
distinguish details. You get 4.8 MB of docu- 
mentation on the CD. 

The title implies that you will be able to 
learn about the physics of the space shuttle, 
but this assertion falls a bit short. You are in- 
troduced to Newton's laws in an elementary, 
incomplete—and in one instance incorrect— 
manner. The lesson on the Law of Inertia falls 
prey to mixing two frames of reference: an 
accelerating frame and a stationary frame. 
The resulting explanation of motion is mis- 
leading and incorrect. 

Space Shuttle Physics provides a few hours 
of educational and entertaining material for 
folks who want more than a glimpse of the 
space shuttle on the evening news. But a more 
complete and correct exploration of the 
physics behind the shuttle would bring jus- 
tice to the title. 


—Hughes Pack 
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See DOS Networking 
in a Whole New Light. 


MultiLink For Windows™ may clearly be the answer 
you're looking for. Employing Microsoft Windows' 
DOS-Box technology, MultiLink For Windows pro- 
vides smooth networking of 1 to 32 DOS-based user 
consoles (local or remote) in tandem with a Win- 
dows-based host computer. And you may see your 
PC investment in a whole new light, too. Put older 
PCs to work as terminals with the MLWTerm pro- 
ram included in MLW. With prices starting at just 
189 for the two-user version, MLW is a very bright 
choice indeed. To find out how MultiLink For Win- 
dows can help illuminate your DOS networking stan- 
dards, call Robertson-Caruso & Associates today at 
(404) 512-0600 or Fax (404) 396-6628. 


Multilink” 


For Windows 
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networks. Once the connection has been made, your PC can take 
advantage of the resources that Unix network users have enjoyed 
for years. 

In a chummy style, Burgard and Phillips discuss nearly every 
hardware and software issue involved in this cross-platform con- 
nection. They briefly evaluate many products. They go into the- 
ory, practice, and installation needs for a host of methods. 

The authors also explain many aspects of the Unix world and 
its services in terms that a DOS/ Windows expert user will easi- 
ly understand, for example, getty and gettydefs, UUCP, Unix 
E-mail, SNMP, PPP (Point-to-Point Protocol), and SLIP (Serial 
Line Internet Protocol). On the PC side, they cover network cards, 
multiport cards, IRQs (interrupt requests) and I/O memory ad- 
dresses, the separate pieces to a PC-resident protocol driver, and 
hundreds of other issues and products. 

The book doesn’t limit itself to TCP/IP and IPX/SPX. There 
is also information on Banyan Vines, terminal emulations over se- 
rial connections, and Internet access providers. 

Burgard and Phillips’ book does not have the technical depth 
that will let you develop products for making the connection be- 
tween DOS and Unix. It covers only what you need to make the : 
connection with products that already exist. It is лог like so many 
network books: so much theory that you are better suited for 
writing a research paper than for making an actual connection. 
This book is all you need to make the connection real. 


—Ben Smith 


ELECTRONIC IMAGING 


ELECTRONIC IMAGING SYSTEMS: DESIGN, APPLICATIONS, AND 
MANAGEMENT by Don Avedon and Joseph R. Levy McGraw-Hill, ISBN 0- 
07-002484-7, $40 


IMAGING IN CORPORATE 
ENVIRONMENTS by Daniel Minoli McGraw- 
Hill, ISBN 0-07-042588-4, $40 


cGraw-Hill has served up two books M арон 
on the hot topic of imaging. The first 
is a would-be primer on electronic imaging 
systems; the second is a valuable technical re- 
source on a wealth of image-related topics. 

Electronic Imaging Systems is well organized and covers all the 
right topics. That's the good news. The bad news is that the book 
is very spotty: Authoritative, well-focused sections are inter- 
mixed with irrelevancies and misinformation. Further, the book 
wanders from topic to topic and occasionally serves up observa- 
tions that appear to have been translated poorly from another 
language. For example, “Even for the fastest computers, getting 
data in and out of stored memory is as slow as the spin of a disk." 

In the case of the book by Daniel Minoli (which is misnamed 
Imaging in Corporate Environments), an evenly weighted, com- 
prehensive approach to the subject of electronic imaging was 
traded for a series of technically authoritative essays. That's the 
bad news. The good news is that the topics are appropriately se- 
lected, and the presentation of the material and analysis are gen- 
erally superlative. Ш 


—Scott Wallace 
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PENTIUM" PROCESSOR SYSTEMS 
TAKING PCs To THE NEXT STAGE 


KNOW A POWERFUL PC 
WHEN YOU SEE ONE. 


If you want top performance 


from your PC, start with the 
top-performing processor: the 
Pentium" processor from Intel. 
But if you want a truly 
exceptional PC, don't stop there. Today's 
best PCs are well-balanced systems with 
each component optimized to take full 
advantage of the processor's capabilities, 
highly tuned and working together to give 
you the best possible system performance. 
In this Brief, you'll learn what elements 


pentium 


mocetsbtroaan 
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А GREAT РС IS THE 


memory subsystem that 
SUM OF ITS PARTS. 


can keep up with the data 
processing capabilities of 
the Pentium processor. 
Well-designed memory 
systems can increase the 
flow of data in several 
ways. One key method is 
interleaved RAM subsys- 
tems. These are dual banks 
of memory that work 
together to supply data to 
the processor so it doesn't 
sit waiting. One bank pro- 
vides data while the other 
prepares data for the next 
| cycle; on the next request, 
they alternate roles. 

A second-level, or off- 
chip, cache can also sub- 
stantiallv increase memory 
performance in Pentium 
processor systems by 
retrieving data from the | 
memory in bundles, instead 
of item-by-item, and 
making it readily available | 
to the processor. More 
advanced caches use the 
write-back method. Unlike | 
the write-through tech- 
nique, the write-back 
design caches both infor- 
mation read from and 
written to RAM. 


As processors become 
faster and more efficient, 
system designs have also 
continued to move forward. 
While some of the first 
systems introduced with 
the Pentium processor in 
mid-1993 were not 
designed "from the ground 
up" to take full advantage 
of its performance and 
features, today's PC designs 
are better. 

Systems available now 
not only leverage the 
strengths of the Pentium 
processor, they also inte- 
grate other advanced 
features that, together, give 
you the best performance 
from the total system and 
give you a far more pow- 
erful PC than you get with 
an Intel486™ processor- 
based system. 


How TO FEED A 
HUNGRY PROCESSOR. 


The Pentium processor can 
handle data far faster than 
many memory systems can 
supply it. When that hap- 
pens, the processor sits idle, 
which is a waste of a 
powerful resource. That's 
why it's critical to have a 
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TO PROCESS FASTER, 
DIVIDE AND CONQUER. 


| While it's important that the 


processor be fed data and 
instructions as fast as pos- 
sible, it's not necessary to 
have it involved in or con- 
trolling all of the computer's 
functions. High-perfor- 
mance PC's incorporate 
“intelligent” subsystems | 
that increase efficiency by 
relieving some of the | 
processor's workload. | 

One such subsystem is 
a disk drive that fetches 
data before the processor 
requests it (read-caching), 
and accepts data before the 
drive is ready to write it 
(write-caching). 

Another key way of | 
increasing performance is 
with a video graphics card | 
that has the built-in ability | 
to execute functions such as 
drawing lines, manipulating | 
shapes and zooming in with | 
only minimal instruction 
from the processor, 


SEE PERFORMANCE 
ADD UP ALL ACROSS 
THE SYSTEM. 


System features such as an 
adequate second-level cache, 
a PCI local bus, and a full- 
featured УСА card let the 
subsystems of a PC operate | 
at maximum efficiency and 
performance. And that 
means the Pentium proces- 
sor will too. The cumulative 
effect is a more powerful 
PC all the way around. 


1. PENTIUM PROCESSOR. 


THE PENTIUM 
PROCESSOR'S ADVANCED 
SUPERSCALAR ARCHITECTURE 
ENABLES IT TO EXECUTE UP TO 
166 MILLION INSTRUCTIONS PER 
SECOND, OR MIPS. 
(SEE BACK PAGE) 


HOW KEY ARE SUBSYSTEMS? 


WHEN THE SECONO-LEVEL CACHE, PCI LOCAL BUS, AND “SMART” VIDEO 


APPLICATIONS TAKE SIGNIFICANTLY LONGER. WHILE THE PROCESSOR'S TIME 15 


| GRAPHICS CARD ARE NOT INCLUDED IN А PENTIUMTM PROCESSOR SYSTEM, 


ABOUT THE SAME, THE SUBSYSTEMS TAKE NEARLY THREE TIMES AS LONG. 


PENTIUM 
PROCESSOR 
SYSTEM 


PENTIUM 
PROCESSOR | 
SYSTEM 
WITHOUT 
FEATURES 


SMALLER 15 FASTER 
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PENTIUM PROCESSOR-BASED SYSTEM PERFORMANCE IS MAXIMIZED 


| BY ADVANCED SYSTEM FEATURES IN EACH OF THESE MAIN AREAS. 


KEY COMPONENTS OF A MEMORY SUBSYSTEM 
ARE: LARGE FAST RAM, ADEQUATE SECOND- 
LEVEL WRITE-BACK CACHE, AND WIDE 
PROCESSOR-TO-MEMORY BUS. FIRST, A 
GOOD-SIZE (8 TO 32 MBYTE) RAM WILL | 
ENABLE THE PROCESSOR TO EFFICIENTLY 
RUN LARGE APPLICATIONS AND ADVANCED 
OPERATING SYSTEMS SUCH AS WINDOWS* OS/2* AND UNIX? | 
SECOND, A 256 TO 512 KBYTE WRITE-BACK CACHE INCREASES 


HIGH-PERFORMANCE HARD DRIVES HAVE 
AT LEAST 340 MBYTES OF CAPACITY, 
PROVIDE AN AVERAGE SEEK TIME OF 12 
| MILLISECONDS, SPIN A MINIMUM OF 4,500 
ROTATIONS PER MINUTE, AND HAVE A 128 
ep. ТО 256 KBYTE HARD DISK BUFFER CACHE 

| WITH BOTH WRITE-CACHING AND READ- 
CACHING CAPABILITIES. THESE FEATURES WILL ENSURE FAST 
DATA TRANSFER RATES. À HARD DISK WITH THESE SPECIFI- 
CATIONS CAN INCREASE OVERALL SYSTEM PERFORMANCE 
BY OVER 10%. 
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2. MEMORY SUBSYSTEM } 


MEMORY PERFORMANCE BY HELPING COORDINATE THE SPEED 
OF THE PENTIUM PROCESSOR WITH THE SLOWER RAM. AND 
THIRD, A 64-BIT BUS INCREASES THE FLOW OF DATA BETWEEN 
THE PROCESSOR AND THE SYSTEM’S RAM AND MEMORY 
CACHE. A 30% OVERALL INCREASE IN SYSTEM PERFORMANCE 
CAN BE OBTAINED BY OPTIMIZING THESE MEMORY COMPO- 
NENTS AS SPECIFIED.* * 
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THE PCI LOCAL BUS GREATLY IMPROVES 1/0 
PERFORMANCE, ESPECIALLY GRAPHICS. THE 
PCI BUS CAN TRANSFER DATA BETWEEN THE 
PROCESSOR AND THE PERIPHERALS AT UP TO 
132 MBYTES/SECOND, FAR FASTER THAN THE 
ISA BUS RATE OF 5 MBYTES/SECOND. A FULL- 
FEATURED, PCI-COMPATIBLE VGA CARD, 
WITH AT LEAST 1-2 MBYTES OF VIDEO RAM (VRAM), WILL 
FURTHER ACCELERATE GRAPHICS PERFORMANCE. THIS 
COMBINATION CAN INCREASE SYSTEM PERFORMANCE 43% ** 


THE PENTIUM PROCESSOR COMBINES THE KIND OF PERFORMANCE 
NORMALLY RESERVED FOR HIGH-END WORKSTATIONS WITH THE 
FLEXIBILITY AND COMPATIBILITY NEEDED FOR DESKTOP SYSTEMS, 
AND THE LOW-POWER CONSUMPTION NECESSARY FOR NOTEBOOKS. 
(NOTEBOOKS AVAILABLE LATE 1994.) 


THE PENTIUM™ 
PROCESSOR FAMILY. 


The Pentium processor 
family is designed to meet 
the needs of today's, and 
tomorrow ' s, sophisticated 
software applications. And 
while the Pentium proces- 
sor has taken processor 
technology far beyond 


and 815/100MHz are 
based on 3,3-volt rather 
than 5-volt technology. 
and have comprehensive 
power management capa- 
bilities, they're extremely 
energy efficient. Which 
makes notebooks and 
energy-efficient PCs ideal 
applications. These 


FOR BEST SOFTWARE PERFORMANCE, 
CHOOSE A PROCESSOR WITH A HIGHER ICOMP INDEX. 


Pentium" Processor (100 MHz) 


what was once thought 
possible, it's still guaran- 
teed to be software- 
compatible with previous 
members of the Intel 
Architecture. 

The Pentium processors 
increase performance over 
the Intel486 microproces- 
sors by a wide margin. The 
performance of the 
Penttum processor at 
ICOMP index 815/100MHz, 
in fact, is over two and one- 
half times that of the 
Intel486DX2 at 66MHz. 
And we're still improving 
the Pentium processor, 
which in its next version 
will run at clock speeds 
of up to ISOMHz. 

In addition, since the 
Pentium processors at 
ICOMP index 735/00MHz 


Pentium processors also 
have built-in dual pro- 
cessing capabilities that 
will allow system designs 
to run two Pentium 
processors in a single 
system, for an even more 
powerful PC. 


THE INTEL 
ADVANTAGE. 


For more than 20 years, 
[Intel has led the industry 
in microprocessor design, 
development and manu- 
facturing. So it should 
come as no surprise that 
the Pentium processor 
gives you the unprece- 
dented power, guaranteed 
compatibility and total 
reliability that having the 
Intel Inside9 brand has 
come to mean. 


* All products mentioned шт trademarks of Their respextive cumpantes. 

«Ваи on Imel Architecture Lab measurements Results may vary depending en 
учет conhguranen tSource: iCOMP™: A Simplified Measure af Kelstive Intel 
Miceoprocessor Performance. Intel Corp, 1992 1994 Intel Сахрои юп. 
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Parallel Course 


DICK POUNTAIN 


owadays several comput- 
ers can generate realistic 
ray-traced images, and 
some of them can even do 
it fast. А rendering demonstration I re- 
cently witnessed was impressive for one 
special reason: The PC doing the ren- 
dering was executing the same ray-trac- 
ing program in parallel on an Intel 486, 


four Inmos T800 transputers, and four — 


Mips R3000s. What made this feat pos- 
sible was Taos (pronounced “dowse,” 
as in the Chinese philosophy Taoism), 
a radically different, object-oriented par- 
allel operating system. 


Roots of Taos 


Most operating systems are created either M 


by large computer companies or by uni- 
versity researchers, but Taos is differ- 
ent—it's the product of a devoted group 
of enthusiasts with an idea that was well 
ahead of its time. The principal archi- 
tect of Taos is Chris Hinsley, formerly 
a professional games programmer with 
hit titles for the Atari ST and the Com- 
modore Amiga to his credit. Although 
writing solely in assembly language, 
Hinsley devised his own object-oriented 
development style based on macros, 
which sparked the original idea for 
Taos. Fired by the launch of Inmos's 
transputer architecture, Hinsley wanted 
to create a real-time operating system 
that could harness the parallel-pro- 
cessing power he believed would be 
needed for future multimedia systems. 
When I first wrote about Taos in the 
International edition of the March 1991 
BYTE, it seemed outrageously re- 


moved from the mainstream. Today, many of the concepts it is 
built on are showing up in the commercial operating-system 
world. Everyone wants a microkernel now, but Taos is already a 
nanokernel system, with its tiny 12-KB kernel running on each 
processor in a parallel network. Taligent promises objects from 


The Taos operating 
system uses objects 
from the ground up 
to enable processors 


based on different 
architectures to work 
together on the same 
problem 


E. 
m 


the ground up with dynamic binding; Taos 
has had them from the start. 

One difference is Taos doesn't really 
aspire to mainstream desktop status; in- 
stead, it is a fast and skinny system for 
embedded applications. Tao Systems is 
promoting it into the multimedia and 
games console markets. 


The Virtual Processor 

By far, the most radical aspect of Taos is 
its hardware independence. Taos programs 
are all written in the machine code of a 
VP (virtual processor), which is called 
VPcode. The Taos kernel translates VP- 
code into the native machine code of each 


real processor immediately before running it—there is little or no 
run-time penalty, unlike earlier interpreted systems (e.g., the 
UCSD p-system), which were slow. Taos's fine-grained object 
orientation and dynamic binding makes this translation strategy 
feasible: VPcode modules are always small (typically a few 
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hundred bytes), so they can be 
translated on the fly as they load 
from disk into memory. Huge 
monolithic applications like Ex- 
cel or WordPerfect wouldn't lend 
themselves to this approach. But 
Tao Systems' translator supremo 
Andy Henson stressed to me that 
a fast modern CPU can actually 
translate VPcode faster than a 
hard drive can transfer data. 

The imaginary VP is a 32-bit | 
little-endian RISC machine with 
16 registers. It supports data types 
from 8-bit bytes up to 64-bit dou- 
ble integers and 32- or 64-bit | 
IEEE floating-point numbers. - 
Hence, the VP is a reasonably 
good match to most real RISC 
chips like the Alpha, Mips, ARM, 
and PowerPC, if somewhat short 
of registers by today’s standards. 
It supports around 60 simple 
RISC-like arithmetic, logical, and 
branching instructions, as well as 
a few special pseudoinstructions. 
These latter include TAO, which 
calls Taos kernel routines, and | 
LIT, which marks literal data that 
needs to be translated (e.g., from 
little-endian to big-endian). 

The Taos assembler, VPASM, | 
outputs VPcode that you can run 
directly or you can convert to na- 
tive code by manually invoking 
the appropriate translator. The 
listing “VPcode at Work” shows a sam- 
ple of VPASM source code. Currently, 
Tao Systems has translators for the Intel 
286, 386, and 486, the Inmos T800 and 
T9000 transputers, the Mips R3000, and 
the ARM 601. The PowerPC and the DEC 
Alpha are next in the pipeline; it takes 
around six worker-months to produce a 
new translator. 


end 


The Taos Object Model 
Taos is a message-passing operating sys- 
tem whose software model is based on ob- 
jects, processes, and messages. An object 
is a bundle of data and code that consumes 
memory, while a process executes an ob- 
ject and consumes processor time. The 
Taos hardware model involves multiple 
processors each with a local memory, con- 
nected by a network of communications 
links. Every processor in this network runs 
a copy of the Taos kernel and the transla- 
tor from VPcode to its own native code. 
Whenever Taos creates a new object, it al- 
locates the object to a processor and then 
starts a process to execute the object. 

All Taos objects are constructed from 
variable-size blocks of contiguous memory 
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VPcode at Work À sample tool written in VP assembly 

language. This tool changes the backdrop picture shown 
on the Taos GUI desktop to another bit-map file that you 
select from a browse window. 


include *tao.inc" 
node bproc,CONTROLTP,O, TEMPLATE 


control 0,1024,DATATP,0,0.0,0 
component plmthd2-bproc 
compend 

tstring pimthd2, "DESK/BACKÜROP" 


nodeend bproc 
node t1. b,TOOLTP, VP, TEMPLATE 


tool "UESK/BACKDROP" 
; inputs 
:r6=control object pointer 


allocstruct 80,г? 

loop 
srequest filename from user 
сру r7,r0 
lea bpath,rl — 
qcall GUI/GI, BROWSE 
breakif г8=0 


:GUI will be parent 
inquire “BACKDROP” ,0 
breakif r8=0 


ssend name to backdrop 
cpy r7,rl : 
qcall LIB/PA_SEND 
endloop 

freestruct 80 

ret 


string bpath, "BITMAPS/*, TBM" 
toolend tl. b 
nodeend .t1.. b 


called nodes. Each node contains two link 
fields so that the kernel can manage them 
in doubly linked lists. Nodes can contain 
data or code, and they have a type field 
that identifies the type of object they hold. 
Taos itself doesn't type-check the appli- 
cation of operations to data, although you 
can implement such type-checking at a 
higher level within an OOP (object-ori- 
ented programming) language. 

While stored on disk or in transit over a 
communications link, nodes exist as un- 
bound templates, but once nodes are loaded 
into memory, they are converted to “pro- 
cess-ready" form, and it's at this time that 
any translation of VPcode to native code 
takes place. The Taos kernel on a particu- 
lar processor inserts a process-ready node 
onto a list of other process-ready objects, 
from where it can be processed according 
to the type of object it holds. 


Tools, Control Objects, and Classes 

Taos's predefined system object types are 
tools, control objects, bit maps, graphical 
objects, and class objects, but program- 
mers are free to define new types. À tool is 
a node containing executable code that can 


act on the data contained in an 
object, to perform calculations 
or send and receive messages. 
А control object is the Taos 
equivalent of a program, con- 
sisting of one or more compo- 
nent tools that are executed in 
sequence. Control objects are 
the smallest unit of parallel dis- 
tribution and execution under 
Taos. They are not, however, 
| the smallest unit of memory 
| management, because the ker- 
| nelcan retrieve individual tools 
| from disk and make them pro- 
| cess-ready. The kernel that cre- 
ates a new control object dis- 
tributes its template (using a 
special load-balancing algo- 
rithm) onto some processor, 
which starts a process to exe- 
cute the object. When the last 
component of the control object 
is finished, the control object 
closes, and its process termi- 
nates. Every component has at 
least two tools associated with 
it: one that executes the compo- 
nent and one that cleans up after 
| itdies. 

А control object's template 
contains only the text names of 
its component tools, not their 
actual code. When the kernel 
creates a new control object, it 
first checks whether any of these 

specified components are already in mem- 
ory, and if so, it just points to them—other- 
wise, it fetches them from disk and makes 
them process-ready (first translating them, 
if necessary). Binding under Taos is thus 
fully dynamic so that no module gets 
loaded until it is needed and only one copy 
is ever present in memory. The Taos pro- 
cesses that execute control objects are 
lightweight, equivalent to "threads" in op- 
erating systems like OS/2, and more than 
one process can share the same tool's code 
in multithreaded fashion. 

Class objects provide the highest level of 
organization under Taos. À class encap- 
sulates a group of message-passing ob- 
jects that can run in parallel, hiding them 
behind an OOP method interface. Users 
of classes like Window or PolygonWorld 
make method calls to the class object (e.g., 
to open a new window) and are shielded 
from the complexity of the underlying par- 
allelism that's generated by the execution 
of the objects hidden within the class. 


The Kernel and Memory Management 
The simplest version of the Taos kernel 
is just 12 KB in size and is responsible 


“The premier power-supply maker” 

John Dvorak, PC Magazine, March 30, 1993 

“The only company to go to for a power supply” 
Jerry Pournelle, Byte, April 1993 


ENERGY-SAVING UNITS 


Save electricity with our economical Energy-Star 
power supplies. Fully-tested and UL/CSA/TUV 
approved, they’re perfect for standard systems. 
STAR 205 SLIM/DESK/TOWER ........... $79 


ULIRA-QUIET UNITS 


Unrattle your nerves with 
an ultra-quiet Silencer 
power supply. Appreciated 
by users since 1986, their 
ıx high-efficiency fans and 
low-turbulence circuitry 
reduce noise by up to 84%! 
A must for home office or multimedia applications. 
SILENCER 205 SLIM ........................... $109 
SILENCER 220 DESK/TOWER ........... $119 
SILENCER 270 DESK/TOWER ........... $179 
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end 
POWER SUPPLY POWER SUPPLY 


BILENCER 


HIGH-PERFORMANCE UNITS 


„рек 


Upgrade your computer with one of our premium 
Turbo-Cool power supplies—the choice of PC 
professionals. You'll get 50% - 100% more power, 
built-in line conditioning, super-tight regulation, 
ultra-clean output, a high-capacity cooling fan, 
UL/CSA/TUV, а 3-year warranty for 300W 
models, and a 5-vear warranty for the 450! Ideal 
for high-end workstations and network file servers. 


Give your computer a 
professional, high-tech 
L-—— — Îook with one of our 
— ' premium-quality, 
huc B USA-made, all-steel 
La cases. They re rigid— 
тү 
__ imports—so the PC's 
= components are always 
„а aligned and grounded. 
You'll enjoy easy system access, and with room for 
up to 18 drives, there's real expandability’ 


Desktop Tower Monster 
Exposed Drive Bays: j 6 13 
Total Drive Bays: 7 8 18 
Motherboard Capacity; ] 1 2 
Power Supply Capacity: 1 1 2 
Cooling Fan Capacity: 2 j 6 
‘Filtered Air Inlet: Yes Yes Yes 
Lockable Front Door: Yes No Yes 
Beige or Black Finish: Ys Yes Үє 
Meets FCC-B Specs Yes Yes Yes 
Made in USA Yes Yes Yes 


SOLID-STEEL DESKTOP CASE ......... $175 
SOLID-STEEL TOWER CASE ........... $295 
SOLID-STEEL MONSTER CASE ........ $895 


REDUNDANT POWER 


Eliminate the risk of network downtime or data loss 
due to power supply failure with the TwinPower 900 
redundant power system. It delivers high-capacity, 
fault-tolerant power to your entire network server. 
Consists of two Turbo-Cool 450 power supplies 
in parallel, utilizing a special power-managernent 
interface module. A must for mission critical LANS. 
m 900 watts peak power 4 ‚ 
m 100X more reliable | 
than a single-unit 


п load-sharing design 


System- nai. Up grades. 


POWER SUPPLIES SOLID-STEEL CASES 


OVER- TEMP ALARA 


Don't wait for the acrid smell of 
burnt components! With our — | 
new 110 Alert, you'll know 
if your PC is over-heating 4 
before damage occurs. — 1 
Should the computer's | 
temperature reach 110°F, aloud — 

alarm warns you that a fan has failed or that the 
cooling system is inadequate to handle that extra 
hard drive or other peripheral you may have added. 
Compatible with any computer, the inexpensive 
110 Alert is compact, easy to install, and so reliable, 
it carries a lifetime warranty. 

ПШ ALERT —— $19 


Its а fact. 486 chips run hot, often exceeding 185°! 
Now, you can cool your 486 to a safe 85°-95°F with 
our popular CPU-Cool. It prevents random system 
errors and other heat-related problems. Consists of 
a mini-fan embedded in a die-cast heat sink that 
easily mounts on the CPU. Powered by a spare 
drive connector. Effective, inexpensive insurance! 
m cools CPU 70? - 100% 
m prevents system errors 
ш adds years to CPU life 
m thinner, quieter, and 
better-built than cheap 
imported imitations. 


CPU TEMP (°F) 


TURBO-COOL 300 SLIM/BABY „s. $169 m 5-year warranty m safe, simple installation САМО 00000. 

TURBO-COOL 300 DESK/TOWER ... $189 mmonster-case compatible | CPU-COOL (FOR 486s)..........................— $24 

TURBO-COOL 450 DESK/TOWER .. $349 TWIN-POWER 900..............................ф $995 — PENTACOOL (FOR PENTIUMS) ........... $29 
PC POWER & COOLING, ІМС. 


5995 Avenida Encinas, Carlsbad, CA 92008 * (619) 931-5700 * (800) 722-6555 • Fax (619) 931-6988 


We accept Visa, MC, COD, or PO on approved credit. Warranty period: Five years for Twin Power and Turbo-Cool 450. Three years for Turbo-Coal (except 450), Two years for all others (except 110 Alert). 
Hours: 7 am. - $ pm. (PT) Mon. - Fri. Silencer, Turbo-Cool, TwinPower, CPU-Cool, PentsCool, and 110 Alert are trademarks or registered trademarks of PC Power & Cooling, Inc. ©1994 PC Power & Cooling, Inc. 


Circle 117 on Inquiry Card (RESELLERS: 118). 


for multitasking (via a time-sliced pro- 
cess scheduler), memory management, 
and the mail and naming systems. Tao 
Systems is working on a Posix-compliant 
version of the kernel that implements vir- 
tual memory and memory protection on 
microprocessors that have suitable MMU 
(memory management unit) hardware, but 
the 12-KB version does not offer these 
features. 

All executable code in Taos is contained 
in tools, apart from the small bootstrap 
loader on each processor that must be in 
native code. Even the kernel itself is built 
from tools and is largely written in VP- 
code. Device drivers are just like any other 


Taos Kernel Calls 


This selection from among the 64 Taos kernel calls gives some impression of the kind of services 


process, running outside and in parallel 
with the kernel. Link drivers running out- 
side the kernel handle all I/O messages, 
although the kernel handles some local 
I/O support mechanisms such as data 
caching. 

A process called the Migrator, which 
runs outside the kernel, is responsible for 
relocating tool objects in memory and for 
incremental garbage collection. The life- 
time of a Taos tool in memory is deter- 
mined by its status, according to four dif- 
ferent degrees of volatility: 


1. Virtual tools are loaded, translated, and 
bound only when another tool calls them. 


Read a mall message from a mailbox; wait until specified type arrives. 


that the kernel provides. 
Mailbox Management 
. SENDMAIL Send a mail message. 
COPYMAIL Copy a mail message then send the copy. 
READMAIL Read a mail message from a mailbox. 
READTYPE 
Coritrol Object Management 


STARTCONTROL Start a contro! object locally. 


The translated code remains in memory 
until the tool's reference count (which the 
kernel keeps) falls to zero, after which the 
kernel can flush the code whenever it needs 
memory. The kernel may relocate a virtu- 
al tool at any time. 

2. Nonvirtual tools get loaded and bound at 
the same time as the tool that references 
them, and they remain in memory, exempt 
from relocation, for at least the lifetime of 
their caller. 

3. Semivirtual tools are loaded and bound 
only when called, like virtual tools, but 
they then remain in memory like nonvirtual 
tools. 

4. Nonvirtual tools can be flagged as em- 
bed, which causes the translator to 
embed them as in-line code in their 
caller's code. This is a speed opti- 
mization that is extensively used in 
the kernel code. 


Message Passing 
Because Taos does not support 
shared memory, the only way for 
objects existing in the address 
spaces of different processors to in- 
teract is by exchanging messages. 
The lightweight asynchronous mail 
system works through just two ker- 
nel operations, SENDMAIL and 
READMAIL, and it's nonblocking 
so that the sender continues execut- 
ing without waiting for a reply. 
All Taos messages are sent to 
mailboxes belonging to processes, 


OPENCONTROL Create a control object and start locally. 

OPENCHILD Create, distribute, and start a control object in the network. 

OPENARRAY Create, distribute, and open a number of different control objects. 

OPENFARM Create, distribute, and open muttiple instances of a control object. 

OPENDEVICE Create and transport a control object to a specified processor and start it. 

OPENGLOBAL Create, distribute, and open multiple instances of a control object. Guarantee 
one control object on every processor. 

OPENREMOTE Creete and transport a control object to a specified processor for distribution 
from that processor, then start it. 

OPENPIPE Create, distribute, and open a pipeline of control objects. 

Tool Object Management 

VCALL Virtual call too! object. 

OPENTOOL Request tool object load. 

CLOSETOOL Close tool object. 

FLUSHNAMES Flush named tools from local tool list. 

FLUSHTOOLS Flush nonreferenced tools from local tool list. 

UNCLOSETOOL Increments a tool object's reference count. 

General Object Management 

VADDR Obtain address of embedded object. 

OBJPROC Process an object using the existing thread. 

LISTPROC Process a linked list of objects using the existing thread. 

LISTTEST Search list for types of node. 


Processor Type ID and Mailbox ID 


FINDTYPE Inquire processor ID of a processor node of specified processor type and 
with a minimum memory requirement. 

GETMYID Inquire mailbox ID of own control object. 

GETPARENT Inquire mailbox ID of parent control object. 

GETSERVER inquire server mailbox ID for an object. 

NETINFO Inquire processor and network information. 
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which act as queues for incoming 
messages. When a control object is 
created and executed, it automati- 
cally receives a default mailbox, 
whose mail address is simply the 
ID of the child process that executes 
the object. The new control object 
can then send mail to any other ob- 
ject whose mailbox address it 
knows—every object knows the ad- 
dress of its own children, parents, 
and named resources like disk drives 
and CRT displays. Messages may 
contain a whole list of successive 
destination addresses for forward- 
ing, along with the address of their 
sender in case a reply is requested. 

Taos messages are assigned dis- 
tinct types. The kernel reserves 16 
types, which include arrays, streams, 
and executable code; error and de- 
bugging data; and screen refresh, 
mouse, and keyboard events. А fur- 
ther 16 types are free for program- 
mers' use. The kernel on each pro- 
cessor handles all incoming mail for 
its local objects, all outgoing mail, 
and mail to be forwarded to another 


: PC WORLD ; 
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Is there really a difference in 
monitors? You bet there is! 


е 
There's also а difference іп the Ito 
companies that produce them! | | | 


So, what's the difference? Well, 

it's in the performance, price, 

service and support. In fact, the editors of several major magazines, 
including PC World and PC Computing, found out that all monitors 
are not created equal. That's why they named the ViewSonic 17 the 
“BEST” monitor in their roundup. Here's what they said: 


“Some folks crave performance. Some look for price. And then 
there are those who want it all. If you belong to the third crowd, 
the ViewSonic 17 is the monitor for you. The ViewSonic 17 stands 
out as the best all-around value in the review.” 

— PC World: April 1994 


“Best color quality, best sharpness and best versatility — what 
more could we ask of the ViewSonic 17? Frankly, we were sur- 
prised that one monitor could do it all.” 

— PC Computing: January 1994 

What sets this, and all ViewSonic color monitors, apart is the dedica- 
tion by the company to supply high-performance, award-winning 
products at a reasonable price. And, our reputation bears out the 


excellent service and support we 
provide to our distributors, 
resellers and end-users. When 

e they call with questions, they get 
action. 


With its flat square screen, 0.27mm dot pitch and a maximum resolu- 
tion of 1,600 x 1,280, it's no wonder the 17-inch* ViewSonic 17 has 
been touted by the press. To win these awards, you know the display 
must be crisp, sharp and picture-perfect. And with ViewMatch " you can 
be assured that the screen image will match printed output. 


For information on any of our full line of color monitors, call 
800-888-8583. FREE MAC ADAPTER AVAILABLE. 


у m 
F h 


ViewSonic 
See The Difference!" 


20480 Business Parkway Walnut, СА 91789 
Tel: (800) 888-8583 or (909) 869-7976 Fax: (909) 869-7958 
AppleLink: VIEWSONIC, Compuserve: 73374, 514 or FaxSonic: (909) 869-7318 


*17" CRTs yield 15.5" 10 15.7" diagonal viewable screens. 
All products and brand names are registered trademarks of their respective companies. 
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processor. The typing system 
enables the kernel to trap sys- 
tem messages (e.g., executable 
code) and also allows user-de- 
fined objects to prioritize the 
way they read their waiting mail. 
Objects can employ the READ- 
MAIL kernel call to read mes- 
sages from their mailbox, adding 
a list of the desired message 
types as a parameter. The result 
of such a call might be a mes- 
sage of the required type, ог the | 
news that there are no such mes- 
sages—if the mailbox contains 
no messages at all then READ- 
MAIL suspends the calling pro- 
cess until some mail arrives so 
that you can use mail messages to awaken 
sleeping objects. 

Taos's link drivers hide the details of 
the physical transport mechanism that im- 
plements the communications links from 
user programs (although real-time perfor- 
mance issues may sometimes intrude). In 
the rendering demonstration I mentioned 
earlier in this article, the transputers were 
connected via their serial links, while the 
Mips R3000 chips were connected together 
through FIFO (first-in/first-out) chips, and 
all of them talked to the 486 host CPU via 
the PC's VL-Bus. 


Execution in Parallel 

Taos is a fully distributed operating system 
that doesn't attempt to exert central control 
over the execution of parallel applications. 
Obviously, in practice, you must pick out 
one processor from which to boot the sys- 
tem, but once all the kernels are booted 
Taos programs tend to spread out over the 
network of processors in an almost organic 
manner, controlled by a distributed load- 
balancing algorithm. If you examine the 
"control object management" subsection in 


The Taos Architecture 


*. Message-passing communications systems 2 


Memory 


Memory 


Memory 


the text box "Taos Kernel Calls" on page 
56, you'll see the kind of services that are 
available for spawning remote processes. 
These kernel calls use the mail system to 
transfer executable VPcode from one pro- 
cessor to another. 

Information about the system's perfor- 
mance and current loading is stored in the 
link drivers that control each communica- 
tions channel. At boot-up, each link driver 
benchmarks the processors to which it’s 
attached (by timing the VPcode transla- 
tor). This number is then divided by the 
number of processes currently running to 
give a measure of available power for each 
processor. The automatic load-balancing 
algorithm uses these power figures in the 
allocation of new processes. When a tool 
object arrives at a processor, the local ker- 
nel inspects all the links leading outward 
and asks “15 there one of my nearest neigh- 
bors who's got more spare power than I 
have?"—Íif so, the object is passed on; if 
not, it executes here. 

Applications that dynamically spawn 
many parallel processes spread out like 
water running down a mountain, the flow 


The Taos operating 
system runs on a 
virtual processor. 
Hardware-specific 
kernels translate Taos 
VPcode into native 
code. The virtual 
processors 
communicate using an 
object-based message- 


Memory , € syst 


© Q Ө @ Architecture-specific kernel $ Virtual processor 
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Bearing a passing resemblance to Moti, 
the Taos GUI is actually a class object 

that requires just two hardware-specific 
primitives to work with any display type. 


seeking out the lowest points, or 
gullies, in processor-loading 
space. 

Each link driver also main- 
tains a table of encoded infor- 
mation about the network topol- 
ogy, used by the kernel to route 
messages. These tables are dy- 
namically updated at run time 
so that if a new processor is 
added to the system, news of its 
existence spreads outward like 
| a wave. The nature of the routing 

algorithm reduces the probabil- 
ity of deadlock due to circular message 
paths, and it can usually find multiple paths 
between two processors (if they exist), 
which provides a degree of fault tolerance 
if a link fails. 

А programmer can always override the 
automatic load balancing and allocate ob- 
jects to specified processors, by using the 
OPENDEVICE or OPENGLOBAL calls, 
while OPENREMOTE invokes a partially 
automatic mechanism where you explicitly 
send many objects to a particular processor 
but let Taos distribute them automatically 
from there. For example, you could spec- 
ify that a 1000-process ray-tracing calcu- 
lation should be run by sending groups of 
100 objects to 10 different processors, with 
Taos completing the distribution. 


The Parallel PC 

Although Taos can support its own file 
and display systems, the current release 
version is PC-hosted, using the MS-DOS 
file system and an SVGA graphics adapter 
for display. I received Taos on six 1.44- 
MB floppy disks, although more than three 
of these were filled with bit maps and 
MPEG animations. I was able to run Taos 
happily on my 486DX2\66 Elonex PC as a 
single-processor operating system, coex- 
isting on the same hard disk with Win- 
dows (though hardly surprising, it would 
not run under Windows). 

Taos comes with a very simple GUI 
whose look and feel is loosely modeled on 
Motif. Control objects that you store in the 
Taos/Control directory automatically ap- 
pear on a pop-up menu from where you 
can execute them with a mouse click. To 
supplement this GUI, you can open a shell 
window and use a command-line interface, 
with a syntax that resembles DOS. But un- 
like DOS, Taos command lines represent 
genuine pipelines in which each succes- 
sive command launches a separate process 


whose output is fed to the next. 
continued 


! ll over the world software developers аге 
looking for solid solutions to piracy protection 
and revenue enhancement for their 
“= software applications. They're looking 
Î for secure solutions that are reliable, 
compatible and transparent. And that’s 

why they call Rainbow Technologies — 
the worldwide leader in software 


and revenue protection. "i. 10 


Most Widely Used Keys 
It’s true, more than 
10,000 software 
developers have called on 
Rainbow Technologies for the Sentinel® 
Family of hardware keys. More than any other 
in the world. In fact, there are over 4,000,000 
Sentinel keys in use today. That's because they 
are the most technologically sophisticated. Take 
the SentinelSuperPro", for example. 
Featuring next generation ASIC 


P highest security and most flexibility 
` available. Anywhere. It's just one in a family 
of keys that support virtually any computer 
platform including Windows, NT, WIN32S, 
UNIX, OS/2, open systems and Macintosh. 


technology, this key provides ће ром Gau 


.. To Securing Software. 


Technologically Superior / 
Sentinel keys are supported by the largest RED "9f 
department in the software protection 
industry — renowned for technological 
innovations like the world's smallest key. 
And they guarantee support for virtually any 
language as well as future technologies like 
Chicago and even Cairo. 


Call For Yourself 
It's no wonder seven 
out of the ten largest 
software companies 
use Sentinel keys from 

Rainbow. With direct support 
from offices and distributors in 41 countries 
worldwide, no one else can match Rainbow's 
reputation for service. Want to y جھ‎ = 
know more? Call Rainbow : 
today. Ask for a free copy 

of The Sentinel Guide 


800/ 859-8569 


FOR YOUR FREE GUIDE 
TO SECURING SOFTWARE 


And while you're at 
it, ask about our 
complete line of 
Sentinel Evaluation Kits. Securing the future of software 


Some call it a dongle. Those who know, call it Sentinel. 


(RAINBOW 


TECHNOLOGIES 


2 9292 JERONIMO ROAD, IRVINE, CALIFORNIA 92718 в 714/ 454-2100 в fax 714/ 454-8557 
RAINBOW LTD./U.K. 44 932 570066 8 RAINBOW/FRANCE 33 | 47 38 21 21 li RAINBOW GmbH/GERMANY 49 89 32 17 98 О RAINBOW (EAST COAST SALES) 800/ 843-0413 
Distributors worldwide: for your local distributor including Asia and Latin America call 714/ 454-2100 Ш fax 7 ' 4/ 454-8557 
© 1994 Rainbow Technologies, Inc. All product names arc trademarks of their respective owners. 
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| The most immediately striking attribute 
of Taos is its blazing graphics speed; you 
can grab a window in which an image is 
being ray-traced and whirl it vigorously 
m the screen while tracing continues 
nhindered. The GUI, which is packaged 
as a Taos class object, works with a de- 
vice-independent virtual screen with only 
two hardware-dependent primitives to put 
т get bit maps to the real screen. Apart 
rom SVGA adapters, Tao Systems cur- 
rently implements the GUI for several of 
Гато" s graphical TRAMs (transputer 
nodules). Processes running on remote 
rocessors can open screen windows by 
sending messages to the processor run- 
ning the GUI, rather like a lightweight ver- 
sion of the X Window System. 

In addition, Taos encapsulates the MS- 
DOS filing system within its own object 
model so that DOS hard drives are — 
into Taos servers; therefore, ger 
'Ou can send messages about 
ihe objects the servers hold. 
For example, a control object 


P.O. Box 2320 


C:\Taos\Control\Trace.Ctl; € PCI is a 
Taos server object that aliases my C:\Taos 
directory. 


Taos Directions 

At present, Taos is deficient in the sort of 
development tools that Unix or DOS pro- 
grammers expect to find—the small Taos 
team has devoted most of its time over 
the last two years to getting the kernel and 
VPcode translation system robust and to 
building a variety of graphical tools for 
manipulating and displaying ray-traced 
images and MPEG animations, all writ- 
ten directly in VPASM assembly lan- 
guage. There's a BASIC compiler that 
uses a QuickBasic-like dialect but as yet 
no C compiler; however, there is a library 
called the Taos HLL Toolset, accessible 
from VP assembly language or BASIC, 
which b modom the functionality of the 
: mug ANSI C library including 
| malloc, sprintf, fscanf, 
and others. Work is under 
way on an in-house C++ im- 


аПеа Trace.Ctl, which is | London NW11 6PW plementation. 
referenced 1 U.K. 6 = ч 
eferenced in Taos by the na aber cus The much hyped “multime 


message \@PC1\Control\ 
race, 15 simply the DOS file 


GPE Time [Lenat] Á— 
‘Friday, Asl 13, 1934, E0428 АМ 


Sab dd M Sa 20 == 
Азлан ГАВ". Dnm: ma у? 
Fieve Mi: ‚жі Тай 1 
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Circle 976 on Inquiry Card, | 98 revolution, which puts a 
new premium on inexpensive 
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Knowing where you are 
is only the beginning with... 
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but high-performance graphics, may prove 
to be a window of opportunity for Taos. 
SGS-Thomson/Inmos has made a technol- 
ogy sharing agreement with Tao Systems to 
use Taos on its next-generation processors 
(code-named Chameleon) in the games, 
visualization, and multimedia markets. 

Tao Systems is negotiating with a large 
Japanese communications corporation, 
which is evaluating Taos as an operating 
system for the TV set-top boxes that will 
control the new domestic multimedia ser- 
vices. These units will have to decrypt, 
decompress, decode, and otherwise man- 
gle real-time data streams for “video-on- 
demand," videophone communications, 
and other services yet to be invented. This 
will require large amounts of processing 
power but must be delivered at domestic 
electrical-appliance prices. A small, hard- 
ware-independent parallel operating sys- 
tem begins to look very attractive; you can 
shop around for this week's best processor 
deals and issue inexpensive upgrade cards 
to provide more processing power. lii 


Dick Pountain is a BYTE contributing editor based 
in London. You can reach him on the Internet or 
BIX at dickp@ bix.com. 


RETKI™ GPS LAND NAVIGATION 


= Active Position Tracking 

= Dynamic Routing System 
(plan all your stops along the way) 

" Personalized Map Data 
(add new streets & points of interest 


The RETKI GPS Land Navigation 

is more than just another electronic 
map. Whether your destination is 
across town or across the country, 
your location on the globe is 
pinpointed by using a constellation 
of 24 GPS Satellites. As Retki 
plots your present position you'll 
find уои ге experiencing a 
totally new concept in navigation. 
RETKI GPS Land Navigation 

All you need to know to get there! 


Value priced at $1,295.00 
To order [916] 576-0690 


Includes: small scale U.S. map. 
GPS receiver and antenna. 
Free Local Area Map 
Maps of most U.S. cities available. 


VISA/MC 


Circle 177 on inquiry Card. 
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Gateway 2000 Presents * A Summer Fun Production * *Saloon 2 1/2" P 
Starring the Maverick, the Texas Cowboys, the Young Guns, the Old Man and the General 
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P5-90 BEST Buy 
Intel Pentium 90 
8МВ RAM 
540МВ Hard Drive 

2X CD-ROM 

2MB PCI Graphics 

15" CrystalScan 

MS Office Pro 


$2999 


p5-60 
intel Pentium 60 
8MB 
<40MB Hard Drive 
2X CD-ROM 
ҮМВ PCI Graphics 
15" CrystalScan 
MS Office Pro 


$2499 


AND YOU'RE THE WINNER. 


Hold‘ to your hat, pardner, Gateway 2000? is raisin’ the stakes again! Now a 
double-speed CD-ROM drive is standard on every Gateway desktop PC, and every 
desktop system comes with a three-year limited parts warranty — including Gateway 
monitors! It’s one of the strongest warranties in the industry! 

On top of that, many Gateway desktops now include Microsoft® Office Pro" with 
all of Microsoft's most popular business applications: Word, Excel, PowerPoint?" 

‚ Access™ and Office Manager. It’s powerful software to suit powerful systems, When 
you bet on Gateway, you're the winner with a hand that is unbeatable in the industry. 

Speaking of the PC industry, if you've been hangin’ around the PC Saloon for long, 
you'll recognize that this Gateway ad is a sequel to one that ran way back in the summer 
of 1990: Taking our cue from Hollywood, we reckoned if “Saloon” was a good ad, we 
might as well do “Saloon 2 1/2" What was surprising about lookin’ back was seeing 
how many things have stayed the same. 

The players around the industry poker table have changed some, but the game 
hasn't. Gateway's strategy is 10 deal you a royal flush of value: high-performance, 


high-quality PCs at the very best prices with old-fashioned, good service. Same as 
always. And although Gateway has become a Fortune 500 firm, we still think like a 
small, maverick company from the South Dakota frontier. 

Yesirree, when you 
have a 
hankerin’ 
fora PC, 
just holler. 
We'll give | ШЕ. =) 
you the best Ша oh 
ы: = TM 
the land. 


Gateway 2000? Pentium-based systems 
are the best cards you can hold in terms of 


ae Ошу some of the fastest PCs i in the west, hands 
TENE Шы: їй a price-performance showdown with other CPUs, the 
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| ; 90MHz Pentium outguns them all. You just can’t find more 
- "horsepower for the money. 
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PENTIUMS"ARE STRAIGHT ACES 


prie and performance. Starting at only $2,499, —486w AMB RAM and a 150MB hard drive for $5, 5298) 7 oe a 
: b | : 


Ib E D 2 E "Tod t б 'à 
QUCKDRAW . " $ o ME ул 
Based on the Intel® Pentium processor, all P5 models include a 


PCI local bus and an enhanced PCI/IDE controller allowing your 
Л hard drive to transfer data up to twice as fast as الو‎ 


уз 
РЕГИ а а 
^ - 
5 
T = 
7 | 
LI a ь | | | 
a 
d | " IRL 
———— Ары b ۶ 1 a 
j à | aL * 
ы E | b. E + Е 
5 " T7 LJ 
F гуў a P a m m 
i А в оа 
j AT = — c Rm mm | 
T 
"а i « ' 
4 ы рр a ы 
i Г , 
и; a " 
5 ^ P, 
E z 
* - Ё 
LE B 
iw o 4 
П" Ы ела Р) Ег 
HIE uM rA А f ИГ 
аїр = 7 а ме ; 
T Е T , Li = a! m " 
М з v 
А i aua “a, И 
‚=й Аан = ^t m 
я j : Ы x y EI 
ris a k 
m EVE neo at А ү r 
КЕ. dd, 1 TA = 
1 # 3 ; a 
33 7. i s a X d. 
Tri WA omma o фа ® l 
I zr 4 be 16 
SO 1 t 
P A «ent } | | 1 
m EE d Ü н 
pe = ] zm 
aa" او‎ ur. . | 1 
E en = ta m E . 
Бүт! 1 i SL. Е 2 
m. Hg ww» , 
P "s Ls s na П 
LL foga Р - | 
жы ۳ г Г | 
na Р 
i r — ] л ть m mm ш сш 
m. Р — 4 3 и oe L E тыч 
- = LI " 3 
= в 
J =f, bi - — 
в 


Gateway's ace-of spades i is Ше P5-90 tower model, which. 
includes most everything a PC -poke e dreams of, for $3,999. ш. 


the 1990 "Saloon" ad, ош most advanced system Was à M. 
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New this month, the P5-90 tower las an ATI © “vids 
for a lightning-fast draw. The ATI GX video card uses 
64 graphics accelerator — one opi and fastest 64- bit a 
accelerators on the market 59 and delivers over 100 million ~ 3 T T 
Winmarks of video performance in Winbench 3.11 tests. This — 

graphics accelerator is twice as fast as other 64-bit wet 


in true color operation. You'll understand what “faster than = 


greased lighting” п meatis when уш гу! the: P5 90 лш with 5 E 
AT ] GX video; | M "Чы | = b » T з no : 7 
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UPPING THE SOFTWARE ANTE -— s i : a 
We've seriously upped the ante in the p by 
making Microsoft Office Pro standard on many ‘of our. 
systems. Office Pro includes Microsoft's mo mostin- - ee 
demand applications: Word, Excel, PowerPoint, Access ? a 
щй Office Manager, all latest versions, a retail value fe Ў 
. oft» It’s yours at no additional charge when you. 
; ‘choode’ a system configuration w wit Office кошы А 
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models, including the latest.75MHz DX4. 


. Andnow the HandBook comes with even more features 


à — zal included, 

: oti never A to piti | E 4 
The HandBook 486 is the f Infel-based 486. : 
portable available сш; It urn less than three irum inde | 


Uc. ja L MES es K | 

If you know when to hold "er em, you'll hang onto the — 
ColorBook™ from Gateway 2000. It’s a rare card in the 
portable game that gives you outstandir 


g color and desktop 


I erformance at a monochrome portable price. 
The ColorBook comes in four 486 


LL 
1J 


Three ColorBook models include a 10.3- 
inch dual-scan screen, which i is the 
biggest color p portable disp ay АЙ 
market. You won't find a screen this ق‎ | 
big, this affordable, anywhere else. 
Weighing less than 5.7. 
pounds, the ColorBook is one of 
the thinnest color portables 
around. The ColorBook comes 
with a powerful Intel SL- 
Enhanced processor — 486SX, 
DX2 or DX4 — and gives you 
256 brilliant colors in VGA- 
mode, You'll also appreciate its built-in trackball, large 
hard drive, simultaneous video support, excellent battery life, 
two PCMCIA Type П slots (or one Type Ш), and suspend/ 
resume feature. 


DX2 based on 
Intel's SL - 
Enhanced energy- - 
ышк. d j | 


а ‘bright, backlit 
VGA screen and a 
comfortable, touch- 
type Keyboard: You'll 
also like the HandBook's 
| EZ Point" ера 
E pointer, PCMCIA A Ty ar 
— slot, and long-lasting nickel 
Е metal hydride battery. You: 
can “hot swap” with the Hand] 300k, too — came tee 
‘or peripherals while the PC.is running wi he 
system or losing any data. 


M ONL ER mt gud Deal yourself a great hand wih the HandBook ө 
Ф HA ts. BOOK - 486 arte ClorBook from Gateway 2000, | 
The wild card in our hand is the HandBook® 486. While ' f de 
people usually don't get hooked on computers, this little 


beauty is so compelling that use of it may be habit-forming. 


“You've got d. friend in mite business E 


846-2058 


standard. You get an external diskette drive, a PCMCIA 


TE a FRONTIER FAMILY PC You get a fax/modem with the Family PC, too, and all the 


With a Gateway communication software you need to connect with other 


3 ЧА) 2000? Family PC?" you computer users all over the world. With your modem, you can 


s Á 4 " d," L j : dns а and your family can tie into computer bulletin boards such as CompuServe? 
explore the frontier ой ИТ West, or just about any subject, Prodigy? America Online? and Internet where you'll find 

| from the comfort of your home. forums and information by the gigabyte. | 
The Family PC is a fully equipped multimedia system The Family PC also includes great software. You get four 
including a fast CD-ROM drive so you can run the best outstanding Microsoft titles, plus the Corel Photo CD which is 
| 


programs and games with sound, pictures, animation and video. standard 


| With its high-quality sound card and speakers, the Family РС v 
| lets you play music CDs with great stereo sound. The sound 
card also lets you hear audio clips or record audio. & 
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on all Gateway desktop systems: 
Microsoft Works," Multimedia Edition — gives you a 
word processor, spreadsheet, database and much more! : | } 
Microsoft Encarta 1994 Multimedia Encyclopedia — 
includes the complete text of the 29-volume 
Funk & Wagnall's New Encyclopedia, and 
much, much more! 
Ф Microsoft Money™ — the complete personal 
financial management package. 
& Microsoft Golf — terrific entertainment 
for the whole family! 
¥ Corel Professional Photos CD Sampler — 
gives you tools to view Photo CD images. 
Nobody in the industry deals you a software 
hand as strong as this one! 


Gateway 2000 5 Family PC includes everything you need for 
multimedia and communication uses. 


WANTED: 3-YEAR WARRANTY 

You asked for it. You got it, Now Gateway's high-quality 
desktop systems come with one of the strongest warranties in 
the industry. All Gateway 2000 desktop PCs are backed by a 
three-year limited warranty on parts and a one-year limited 
warranty on labor. The new three-year limited parts warranty 
includes Gateway monitors, an unusual provision in the 
industry, giving you one of the best support deals around. 

Our portables still come with a standard one-year limited - 
warranty on both parts and labor, with a special extended 
warranty available only at the time of purchase for an 
additional $100. 


For details on our new warranty and all of our service and. _ 


support policies, please call or write for a free written copy. 


MORE STANDARD SERVICES 


As a Gateway customer you also receive a.-30-day money- 
back guarantee and toll-free technical support. On-site 
service is available in most U.S. 


locations, and may be provided 


— „ 
= 


E um 
i : 
Él 
Е. ЯГ. 
‘toy га рну 
OO ыш 
a 

| = 


without charge during the waranty a A | 
if our technicians determine it ! 4 
іѕ песеѕѕагу. | 
A Gateway BBS 
membership also comes 
with every system. 
With the purchase ofa _ 
modem, yougetTriton's "Men 
CoSession” Host at no additional charge. This 
remote diagnostics software enables Gateway technicians 


to remotely work on your PC, with your permission, over 


- the telephone. 


Gateway 2000 û à 
corporate sponsor of 


e 


this ad for special 800 numbers. Plus, Canadian and Puerto | 
` Rican customers get award-winning technical support and —— 


PAYMENT OPTIONS 

Gateway accepts most major credit 
cards and C.O.D. terms, with net 30-day 
terms and leasing options available to 


qualified commercial customers. You can also apply for the 
Gateway 2000 DuoLiné" MasterCard® Card, issued by Dial 
National Bank, Des Moines, Iowa. 


ACROSS THE BORDERS 
Gateway 2000 also makes it easy for friends in Canada 

and Puerto Rico to buy Gateway systems with toll-free 

telephone service to both countries. See the back pages of 


CSA approvals. On-site service is available in some | 


Canadian and Puerto Rican locations, and our рана 5% 
= 


shipping rates are among the most competitive in the 
industry. Give us a call! 


c "You" ve gota friend in the business.’ "& 


-846- 1058 


1 4 15X-33 A4 DX-33* А H | 
3 Intel 33MHz 486SX or DX CPU 
E 4MB RAM 
B 340MB 13ms IDE Hard Drive 
W Local Bus Graphics with IMB 
¢ Double-Speed CD-ROM 
Ш 3.5" Diskette Drive 
Ш 14" Color SVGA Monitor 
li Mini Desktop Case 
Ш 5 16-Bit ISA Slots 
B 101-Кеу Keyboard & Mouse 
Ш MS-DOS 6.2 & WFW 3.11 
€ MS Works Multimedia Edition 3.0 
€ 3-Year Limited Parts Warranty 


4SX-33 $1299 
4DX-33 $1499 


® Intel 60MHz Pentium" CPU 

Ш 8MB RAM, 256KB Cache 

® 540MB 13ms IDE Hard Drive 
B PCI Enhanced IDE Interface 

Ш PCI Local Bus Graphics with IMB 
¢ Double-Speed CD-ROM 

B 3.5" Diskette Drive 

ШЕ 15" Color CrystalScan Monitor 
E Desktop Case 

Ш 4 ISA, 2 PCI & 1 РСІЛЅА Slots 
Ш AnyKcy Keyboard & Mouse 

Ш MS-DOS 62 & WFW 3.11 

¢ MS Office Pro 

¢ 3-Year Limited Parts Warranty 


$2499 


Ш 2.94 Lbs., 9.75" x 5.9" x 1.6" 
B SL Enhanced Intel® 486 or DX2 
Processor 
Ш 4MB or 8MB RAM 
(expands to 20MB) 
Ш 8010 130MB IDE Hard Drive 
¢ Extemal 3.5" Diskette Drive 
W 7.9" Backlit VGA Display 
Ф 2 NiMH Batteries & AC Pack 
E Suspend/Resume Feature 
B | PCMCIA Type II Slot 
E EZ Point" Integrated Pointer 
B 78-Key Keyboard 
№ Parallel, Serial & PS/2 Ports 
Ф Leather Carrying Case 
E MS Works for Windows" 3.0 
E MS-DOS* 62, WFW 3.11 & 
Serial Transfer Cable 


Toll free from Canada 
800-846-3609 


Toll free from Puerto Rico 
800-846-3613 


i+ 
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a Inte! Мн: 486SX CPU 

Ш 4MB RAM 

B 340MB 131.05 IDE Hard Drive 

Ш Local Bus Graphics with IMB 

€ Double-Speed CD-ROM, 16-Bit 
Sound Card & Speakers 

E 2400/9600 Data/Fax Modem 

B 3.5" Diskette Drive 

Ш 14" Color SVGA Monitor 

Ш Mini Desktop Case 

Ш 5 16-Bit ISA Slots 

B 101-Key Keyboard & Mouse 

Ш MS-DOS 62 & МЕМ 3.11 

€ MS Works, Encarta, Money,” Golf 
& Corel Photo CD 

Ф 3-Year Limited Parts Warranty 


91499 


н Inte 66MHz Pentium CPU 

Ш SMB RAM, 256KB Cache 

E 540MB 13т$ IDE Hard Drive 
E PCI Enhanced IDE Interface 

B PCI Local Bus Graphics with 2MB 
¢ Double-Speed CD-ROM 

B 3.5" Diskette Drive 

B 15" Color CrystalScan Monitor 
Ш Desktop Case 

B 415A, 2 PCI & 1 PCI/ISA Slots 
B AnyKcy Keyboard & Mouse 

Ш MS-DOS 62 & WFW 3.11 

€ MS Office Pro 

Ф 3-Year Limited Parts Warranty 


$2799 


¢ We're raising the stakes 
with better features! 


HANDBOOK 4865Х-25 
25MHz 4865Х, 4MB RAM, 80MB 
Hard Drive, Ф 96/24 Fax/Modem 


$1799 


HANDBOOK DX2-40 
40MHz DX2. 8MB RAM, 130MB 
Hard Drive, 4 TelePath™ 
Fax/Modem 


$2499 


600-84 


“You've got à friend i in the business. "€ 


EN 
B 3MB RAM. 128КВ Cache 
E 340MB 13т IDE Hard Drive 
В Local Bus Graphics with IMB 
$ Double-Speed CD-ROM, 16-Bit 
Sound Card & Speakers 
liM 2400/9600 Data/Fax Modem 
B 3.5" Diskette Drive 
B 14" Color SVGA Monitor 
Ш Mini Desktop Case 
Ш 5 16-Bit ISA Slots 
B 101-Кеу Keyboard & Mouse 
Ш MS-DOS 6.2 & WFW 3.11 
€ MS Works, Encarta, Money 
& Corel Photo CD 
Ф 3-Year Limited Parts Warranty 
C dl 
[ J-7U ESI T BUY 
ü intl 90MHz I CPU 
ll SMB RAM, 256KB Cache 
E 540MB 13ms IDE Hard Drive 
E PCI Enhanced IDE Interface 
B PCI Local Bus Graphics with 2MB 
Ф Double-Speed CD-ROM 
B 3.5" Diskette Drive 
E 15" Color CrystalScan Monitor 
Ш Desktop Case 
Ш 415A, 2 PCI & | PCI/ISA Slots 
Ш AnyKey Keyboard & Mouse 
Ш MS-DOS 6.2 & WFW 3.11 


Ф MS Office Pro 
Ф 3-Ycar Limited Parts Warranty 


$2999 


COLOR 


Ш intel 66MHz 486DX2 CPU 
Ш SMB RAM, 128KB Cache 
Ш 540MB 13ms IDE Hard Drive 

Ш PCI Enhanced IDE Interface 

Ш PCI Local Bus Graphics with 1МВ 
Ф Double-Speed CD-ROM 

B 3.5" Diskette Drive 

Ш 15" Color CrystalScan" Monitor 
E Desktop Case 

Ш 4 15А, 2 PCI & 1 РСІЛЅА Slots 

B AnyKey* Keyboard & Mouse 

Ш MS-DOS 62 & WFW 3.11 

€ MS Office Pro™ 

€ 3-Year Limited Parts Warranty 


$2299 


E Intel 90MHz Pentium CPU 

Ш 16MB RAM, 256KB Cache 

E 540MB 13ms IDE Hard Drive 

Ш PCI Enhanced IDE Interface 

Ф ATI Mach 64 Graphics on PCI 
Local Bus with 2MB VRAM 

$ Double-Speed CD-ROM 

Ш 16-Bit Sound Blaster-Compatible 
Sound Card & Speakers 

B 3.5" Diskette Drive 

W 17" Color CrystalScan 1776LE 

B Tower Case 

Ш 4 ISA, 2 PCI & 1 PCI/ISA Slots 

B AnyKey Keyboard & Mouse 

Ш MS-DOS 62 & МЕМ 3.11 

€ MS Office Pro 

€ 3-Year Limited Parts Warranty 


53999 


J 5.7 Lbs. i] x85" х 1.77" 

E SL Enhanced Intel 486, DX2 or 
DX4 Processor 

E 4MB or 8MB RAM (expands to 
8, 12 or 20MB) 

Ш 3.5" Diskette Drive and Removable 
120 to 340MB IDE Drive 

Ш 10.3" or 9.4" VGA Dual-Scan 
STN Color Display 

Ш NiMH Battery & AC Pack 

E Suspend/Resume Feature 


Ш 2 PCMCIA Type Il Slots (1 Type Ш) 


И Integrated Trackball (2 buttons) 

Ш 35-Kcy Keyboard 

B Parallel, Serial, PS/2* & VGA Ports 
B MS Works for Windows 3.0 

Ш MS-DOS 6.2 & МЕМ 3.11 


6-20 5 8 


* BOOK 


COLORBOOK DX2-40 
40MHz DX2, 4MB RAM, 250MB 
Hard Drive, 10.3" LCD 


$2499 


COLORBOOK DX2-50 
S0MHz DX2, 8MB RAM, 250MB 
Hard Drive, 10.3" LCD 


$2999 


COLORBOOK DX4-75 
75MHz DX4, SMB RAM, 340MB 
Hard Drive, 10.3" LCD, MS Office 
Pro, TelePath Fax/Modem, Case 


$3799 


* intel Verified: for the Pentium™ 
OverDrive™ Processor 


610 Gateway Drive * Р.О. Box 2000 • N. Sioux City, SD 57049-2000 * Phone 605-232-2000 * TDD 800-846-1778 ° Fax 605-232-2023 * FaxBack 605-232-2561 
Component Add-On Sales 800-846-2080 * Sales Hours: 7ат-10рт Weekdays, 9am-4pm Saturdays(CDT) 
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You're sure to get a great deal on all kinds of peripherals and 
software, sold only with the purchase of a system. 


MULTIMEDIA 


Basic Audio Multimedia Kit 

Here's everything you need to add multimedia to a Gateway PC. 

Ш Gateway 2000 16-bit CD-quality sound card, compatible with Sound 
Blaster™ cards, with MIDI/game port, mic in, stereo line in/out 

Ш 2 Labtec? CS-180 speakers 

E Corel Professional Photos CD Sampler 
$109 (with system purchase) 


Wavetable Audio Multimedia Kit 

Once you've heard wavetable audio, basic audio will never do! 

B Ensoniq Soundscape 16-bit wavetable sound card, MT-32 and FM mode, 
General MIDI, Sound Blaster and AdLib compatible 

B New Altec Lansing ACS-3] three-piece speaker system 

M MidiSoft Sound Explorer and Time Warner's Aegis software 

B Corel Professional Photos CD Sampler 
$279 (with system purchase) 


Altec Lansing ACS-31 Speakers 

A Gateway exclusive from Altec Lansing: a three-piece speaker set at a two- 
piece price. Two 3-inch free-standing speakers crank out up to five watts per 
channel while the subwoofer can deliver 15 watts of heart-pounding bass. For 
the price, you won't find anything better! $119 


Multimedia Software Starter Pack 

Great complement to any multimedia system. You get nearly $700 worth of 
software for only $139! Package includes Mad Dog McCree, Tuneland, Mayo 
Clinic Family Health Book, Better Homes and Gardens Cookbook, Sitting on 
the Farm, Sam & Max Hit the Road, Mavis Beacon Teaches Typing, Chess 
Master 3000, U.S. Atlas and World Atlas. You also get a compact disk cleaner 
and 20-disk storage rack. $139 


COMMUNICATIONS & STORAGE 

TelePath™ II Fax/Modem 

Internal fax/modem, 14,4006рѕ modem, V.32bis, with 14,400bps fax capability. 
Includes CommWorks™ data and fax communication software, CoSession™ 
Host remote diagnostics, plus a CompuServe® trial membership. $129 


Colorado Memory Systems? TBU 
250MB intemal tape backup unit copies up to 9.5MB per minute. Comes with 
MS Windows™ and DOS software, one tape and cable. $149 


MONITORS 
CrystalScan® 17-Inch Monitor 


Non-interlaced color monitor with intelligent multi-scanning analog color 
display capable of 1280 x 1024 resolutionin non-interlaced mode, .26 dot pitch. 
Upgrade from a 14-inch CrystalScan® monitor $395 

Upgrade from a 15-inch CrystalScan® monitor $335 

(Prices good only for upgrades at the time of system purchase.) 


© 1994 Gateway 2000, Inc. Gateway 2000, AnyKey, CrystalScan, 


TelePath are trademarks of Gateway 2000, Inc. The Inte! Inside Logo, Intel, Pentium and OverDrive are trademarks or registered trademarks of Intel 


NETWORKING 
Intel EtherExpress™ 


A 16-bit Ethernet adapter from a world leader in networking. $105 Twisted 
Pair or BNC. 


Ethernet Adapter from 3Com® 
Manufactured by 3Com for Gateway. $105 Twisted Pair. $125 BNC. 


Token Ring 
IBM® 16-bit ISA Token Ring card. $429 


PRINTERS 


Epson® Stylus" 800 Ink Jet Printer 
Get the look of a laser at a dot matrix price with the Stylus 800. Prints 150 
characters pcr second at 360dpi — fast and quiet! $289 


Epson ActionLaser 1500 Laser Printer 

Get professional-quality documents fast — six pages per minute, at 300 x 
300dpi. Comes with 14 resident fonts and IMB memory expandable to 5MB. 
Parallel cable included. $669 


Call for other printer options. 


PORTABLES 


Peripherals and upgrades available only with a Gateway portable purchase. 

PCMCIA Cards 

E TelePath 14,400 fax/modem. $249 
(Also in X-Jack version, same price) 

BB 9,600/2,400 fax/modem. $149 

Ш Ethernet adapter. $149 

Other Accessories 

Ш 22Ah NiMH batteries. $89 

Ш HandBook 3.5" external floppy. $99 " Extended VIP warranty —we 

Ш ColorBook carrying case. $49 ship a replacement to you within 


BI HandBook leather carrying case, $55 24 hours during warranty. Point 
andBook leather carrying case. $ of sale only, $100 


® Token Ring adapter. $449 
Ш HandBook VGA adapter. $229 


Call the Gateway 2000* 
special component add-ons 

. division at 800-846-2080 for 
our complete line of extras 

` for Gateway customers. 


"You've got a friend in the business. `® 


800-846-2058 


HandBook, black-and-white spot design. “G” logo and “You've got a friend in the business" slogan arc registered trademarks, and ColorBook, DuoLine, Family PC, EZ Point and 


юп. All other brands and product names are trademarks or registered trademarks of their 


respective companies. All prices and configurations are subject to change without notice or obligation. Prices do not include shipping or applicable sales tax. 
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SCOTT WALLACE 


or LMSC (Lockheed Missile and Space Corp.), the 
challenge was clear, though hardly simple. The DoD 
(Department of Defense) wanted a new missile and 
wanted it fast. Up for grabs was a $688 million pro- 
gram to not only design and develop a new missile but also 
demonstrate and validate accelerated engineering techniques that 
could be used in other DoD programs. 

To engineer the missile within the DoD’s 24-month time 
frame—five years is the usual —LMSC needed to change the 
way it designed and engineered missiles. It also needed a so- 
phisticated engineering data management system, which it didn’t 
have time to develop on its own. The system would have to be 
able to route engineering documents to engineers working on a va- 
riety of platforms to capture their comments and input for the 
engineering review process. After extensive review of a variety 


James A. Bole, vice president 
of engineering at Formtek 


of systems, LMSC fired off a fax to its six short-list vendors in 
September 1992, which consisted of a lengthy survey of the ven- 
dors’ systems, software, services, and future strategies. If vendors 
wanted to remain in the competition, they had to respond within 
72 hours. This was LMSC’s first test of the vendors’ readiness to 
Support a program whose success depends on squeezing time 
out of an already highly compressed schedule. 


Concurrent Engineering 

Key to the U.S. Army’s Thaad (Theatre High Altitude Area De- 
fense) “kinetic kill” interceptor missile program is concurrent 
engineering or, as it is called at LMSC, IPD (integrated product 
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Accelerating Engineering 


development). An Institute for Defense Analysis report, The Role 
of Concurrent Engineering in Weapons Systems Acquisition, de- 
fines IPD as “a systematic approach to the integrated, concurrent 
design of products and their related processes, including manu- 
facturing and support. This approach is intended to cause the de- 
veloper, from the outset, to consider all elements of the product 
life cycle from conception through disposal, including quality, 
cost, schedule, and user requirements.” 

The Thaad program is LMSC’s first production use of IPD. 
Since the award of the Thaad contract to LMSC in October 1992, 
the program has depended heavily on a combination of method- 
ology and technology to stay abreast of a 24-month schedule 
that calls for design, development, and prototype manufactur- 
ing of a completely new type of missile (see the figure “IPD 
Uses Teaming and Technology to Compress Time"). In the past, 
this phase would have had a duration of 
five years or more. 

LMSC relied on its IBM 3090-based 
computer-integrated engineering and 
manufacturing systems during previous 
missile development programs and ini- 
tial preaward planning targeted them to 
support the Thaad project as well. Prob- 
lems with this approach surfaced quickly. 
One problem was cost: Mainframe ser- 
vices turned out to be beyond the budget 
of the program, which targeted client/ 
server price and performance and was 
built on client/server technology. Another 
more important problem was functional- 
ity: The mainframe system was geared 
toward local = < and could not 
be suitably restructured 
to support the large, geo- 
graphically dispersed 
teams on this highly clas- 
sified project. In addition, 
the Thaad project called 
for multicorporate team- 
ing—something new to 
LMSC on this kind of 
program. Efforts to modify and enhance in-house mainframe ser- 
vices to support the Thaad development agenda were unsuccess- 
ful. However, in the process, a clear understanding of the program's 
needs was developed, making LMSC well prepared to specify its 
system and evaluate vendors to support the Thaad project. 


Lockheed Missile ч 
Space relied on 
Formtek to provide 
the platform support 
for the program 
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Thaad Information Management System 

The principal TIMS (Thaad Information Management System) se- 
lection criteria included seamless support of existing applica- 
tions and a uniform user interface—no matter which of many 


Design 


Thaad platforms the application was running on. Within a month 
of sending out its fax survey, LMSC had made a decision. From 
a list of vendors that included IBM, Control Data, SDRC (Struc- 
tural Dynamics Research Corp.), Sherpa, and Interleaf, LMSC se- 
lected Formtek, a Pittsburgh-based engineering document man- 
agement vendor that spun-off from Carnegie Mellon University 
in 1982. The approximately $2.5 million contract called for 
Formtek to provide LMSC with software (40 percent of contract 
value), as well as software development and support services 
(60 percent of contract value) over a two-year period. No hardware 
was involved in the deal. 

To keep this complex project as simple as possible, LMSC 
basically layered Formtek's engineering data management soft- 
ware onto its own networks and desktop infrastructures—which 
LMSC was expanding to support the Thaad project. The result- 
ing system would support Mac, Silicon Graphics, DEC, Hewlett- 
Packard, IBM RS/6000, and PC workstations, as well as all the in- 
formation environments and data types found on the Thaad 
project. Users primarily run engineering applications supported 
by FDDI (Fiber Distributed Data Interface) backbones for data 
transfer and Ethernet LANs for user connectivity. Sited on 
LMSC's campus in Sunnyvale, California, the Thaad program is 
classified and operates out of restricted-access facilities replete 
with "secure and reliable" networks and computing systems, in ad- 
dition to a "data fire wall" that protects the project's informa- 
tion resources from intrusion. 


You Don't Have to Be a Rocket Scientist 

The principal purpose of TIMS is to improve and expedite the de- 
sign-review process. This boils down to managing a wide variety 
of electronic documents and supporting their on-line review on 
various platforms by many different people, who can't or won't 
invest the time to come up to speed on applications. “These peo- 
ple are rocket scientists. They're busy, and they don't want to learn 
how to use some new piece of software," said Mark Kadrich, 
network systems manager for the Thaad program at LMSC. 
"Some users are just beginning to master E-mail, messaging, 
and conferencing. Layer on top of that an automated meeting 
system, and you have some very confused users." 

The combination of novel applications, mixed user skills, and 
an extremely tight development schedule helped to keep everyone 
focused, including those in charge of developing and supporting 
TIMS. “The goal was to help the program: We were not trying to 
develop an information management system for its own sake,” 
noted Kadrich. Building the review environment on in-place net- 
works, workstations, and user-applications skills meant that a 
minimum of implementation support and training was required— 
and a minimum of user resistance was generated. All this was 
critical, because the system needed to be operational and pulling 
its weight less than four months from the contract award. 

continued 


OVERVIEW 


Aggressive schedules are old hat at LMSC (Lockheed Missile and Space 
Corp.), but the U.S. Army's Thaad missile program was something 
else. it required an order-of-magnitude improvement in product 
development cycle time. 


Concurrent engineering, or IPD (integrated product development), fit the bill. 
Rather than a linear development process, teams with complete 
responsibility for major subsystems would operate in parallel. If this 
teaming approach couid be successfully coupled with a system 
supporting omine conferencing and design reviews, it would be 
possible to support the program's aggressive schedule. 


For its engineering data management system, LMSC needed seamless support 
of in-use applications and a uniform user interface on Thaad program 
platforms. Existing classified and secure networks would support in- 
place desktop systems running a new engineering information 
management system capable of managing both Informal work-in- 
progress electronic discourse and formal design reviews. Over time, 
the system would be linked through a secure, encrypted channel to a 
similar, nonclassified system. 


LMSC selected Formtek in late October 1992, after a rigorous qualification 
process. By February 1993, the vendor had its prototype system in 
place. 


SYSTEMS VIEW 


A wide array of platforms and applications are used at LMSC to develop design 
and engineering documentation—everything from a Cray 
supercomputer to IBM mainframes to Hewlett-Packard and DEC 
workstations to PCs and Macs. Applications include CAD/CAM, 
geometric modeling, and finite analysis, as well as database, drawing 
and presentation, project management, spreadsheet, word 
processing, and process-planning packages. 


FDDI (Fiber Distributed Data Interface) backbones and Ethemet TCP/IP LANs 
connect nearly 800 users and provide the infrastructure for TIMS 
(Thaad Information Management System). Based on existing 
workstations, networks, and applications, TIMS leverages the skill 
sets of its users and over time, has been contoured to its users’ 
needs. 


Primarily a Mac and Unix client/server environment, TIMS supports a variety of 
engineering data and document management functions, As the Thaad 
program matures, it will be necessary to link TIMS to legacy 
manufacturing and purchasing systems. 


PROJECT 


A dynamic partnership between LMSC and Formtek supported the development of 
the program's keystone application: design review. Without this, the 
Thaad two-year development program would have taken five years to 
complete. Because a new development methodology was being put in 
place, neither users nor managers had a proper foundation for 
assessing their needs. 


LMSC can now record and archive the product development process, resulting in 

a chronology of each design's evolution and a repository of practical 
engineering processes. Because IPD methodology grants complete 
responsibility to design teams (including budget and purchase 
commitments), the ability to play back and analyze the overall 
development process made LMSC confident that it would be able 

to contain its costs and meet the objectives of the program. 


A variety of problems — ranging from process overmanagement to 
enterprise-wide changes in E-mail systems—threatened to delay the 
program, but the Thaad project is on track, and TIMS, its support 
system, continues to perform above expectation. 
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Partnering for Real 


[4-5 Another important selection cri- 

terion was the vendor's will- 
ingness and ability to support the needs of 
the Thaad development effort—tested 
many times during the procurement pro- 
cess. "At the beginning of the program, 
not all of the technology was available to 
do what we needed," Kadrich said. While 
Formtek's software supported a design- 
review process, its support wasn't opti- 
mized for the IPD processes at LMSC or 
for the Thaad-style review the project re- 
quired. 

That wasn't the only vendor issue on 
this fast-moving, highly adaptive program. 
"For us, requirements are going to change; 
we honestly believe that the implementa- 
tion should be iterative. We knew that as 
program requirements changed and user 
requirements changed and the users be- 
gan to really understand the system, we 
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were going to have to go back and retool,” 
said Kadrich. User acceptance—from a 
community ranging from computer illit- 
erates to computer masters—was critical. 
“We felt that by getting the users to buy in 
from the very beginning—finding out what 
they thought was important, changing the 
system, and feeding it back to them—we 
would be more successful.” 

How could LMSC go about getting the 
vendor support it needed when it was 
needed, if the nature of that support kept 
changing? "We decided to make the vendor 
part of the team,” explained Kadrich. “We 
really had to work together in an environ- 
ment that includes just about every disci- 
pline you can imagine. So we sat down and 
from scratch, developed a module that al- 
lows people to check in, review, mark up, 
and circulate a document in an integrated 
product development environment.” 

To do this, LMSC selected one of the 
program’s four product development teams 


IPD Uses Teaming and Technology to Compress Time 


Concept 


Traditional stair-step development 


to help. “We chose the interstage product 
development team as a model,” said Bar- 
bara Victorino, Thaad system administra- 
tor. The interstage is a complex portion 
of the missile and would present broad 
challenges to the review effort. Victorino 
adds, "We went to them and asked what 
would help them do their job better and 
faster; what would help them communi- 
cate more efficiently with each other?" 
Based on these iterative discussions, the 
design-review module specification was 
completed. 

Formtek played an active support role 
during the design-review module require- 
ments analysis, but followed LMSC's lead 
when it came to specifying the system. 
“The Thaad program provided a solid op- 
portunity for us to make enhancements in 
our system— enhancements driven directly 
by customer requirements," said James A. 
Bole, vice president of engineering at 
Formtek. During this development effort, 


definition: In the traditional and sequential "stair-step" approach to product development, design engineers evolve a 


| [| product from concept through to design before other disciplines become involved. During Review and 
— Review, test, p ‚ Test phases, reviewers identity problems in design and in product manufacturability and 
апа redesign 


Process |. supportability. Redesigns must then be scheduled and reviewed, 
design perhaps resulting in more revisions and more reviews. In complex 
с Production programs, the use of this serial development methodology places the 


project's schedule and budget at risk. 


IPD or concurrent engineering 


A Leu IPD (integrated product development), or concurrent engineering, methodologies start with cross-discipline teams that are charged 
7 t design |, with developing, in the Thaad project, the forecone, the mid-body, the interstage, or the booster. All disciplines—flight, propulsion, 
Process designf. ıı navigation, electronics, packaging, communication, quality control, fabrication, purchasing, manufacturing, and so on— 
| lest а 7а 


3 ‚ have a place on each team, Such interdiscipline involvement reduces errors, accelerates product and 
manufacturing evolution, and shortens the process of successfully integrating design elements into a 


Ampipva 


Thaad design Production unified whole. At the same time, it substantially reduces design and process errors as it improves 
review MO CE LU product quality and reduces costs. The bottom-line result is a shorter development program. 
By the end of the two- 

year development phase ' 

of the Thaad program, on | 

the order of 6000 design AccepUreject Incorporate 
reviews—formal and Design engineering design changes 

informal— will have taken | 

place. In contrast to the Team leadership 

painfully orchestrated Manufacturing Review 

reviews of the past, | uia is 4 

Thaad reviews are simply | Design assurance — == I В Comment 

opened by personalized — | | 

E-mail to each review | Safely engineering Q vot 

team member (a closing Progfam contracting 


date for the review is 
included). Participants 
review, comment, and 
vote item-by-item elec- 
tronically, whenever they 


Configuration management 


REVIEW During design document 
review, team members receive an 


workstations. This permits the reviewer 
to call up any design documents—from 


problems likely to occur, or they can be 
references to resources or other findings. 


ak and T Л po E-mail alert that review materials are "tiles" (or single-screen subsections) This repository of comments tumed out to 
Ate кер » d of traveling or pending. At their convenience, the users of J-slze engineering drawings to text be а rich and readily mined vein of highly 
synchronizing schedules. review materials (supported by a full gamut addenda to manufacturing specifications. focused information. 

The Thaad program could of desktop tools including the ability to "red. 

not have been supported line"), drawing and commenting on design COMMENT As a part of the overall VOTE After considering and com- 

A ihour ABF aite е documentation without affecting the design-review process, users are menting on materials, reviewers vote 
improvements in the original. The Thaad system relies on able to enter comments (associated with a to approve—or disapprove and revise— 
review process. Formtek software to provide a common particular document element) that become each design. The tabulation process is 


user interface to raster viewing and support 
services on a broad range of platforms, 
including SGI, HP, DEC, Sun, Mac, and PC 


a part of the design-review record. These 
can be substantive comments stating 
objections to a design or describing 


automated, and status of the review— 
who read and did what when—is 
instantly available. 
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Superior қ 
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feature protective 


coatin 
At Nanao, details make all the difference in кя 
creating our family of professional display тот- F e 
tors. From the product design and manufacturing E 
that takes place in our factory to tbe end user's giare and 
working environment, Nanao pays attention to тука 


every detail. In engineering. Assembly. Product 
testing. Quality control. Shipping. Customer 

support. From the very first days of tbe company, 
we set out to be an innovator in monitor technol- 
ору. And, in a few short years, we have achieved 

that goal. Today, Nanao has the lowest repair 
rate in the monitor industry, fte highest product 

reliability, and a fast-growing number of 

enthusiastic customers. So if you're looking for a 

superior monitor, start with the details. We do. 


Nanao T Series and F Series monitors | 
bave captured every major award from 
the industry's leading publications. 
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Our monitor family ultra high and attention 
resolution with a list of impressive to detail bas been _ 
technical specifications. designed into Nandos "~~ 
| family of display monitors. 
NANAO USA CORPORATION T 


23535 Télo Avenue, Torrance, CA 90505 
(310) 325-5202 Fax: (310) 530-1679 - 


E every detail is a registered trademark of Nanso Corporation. All product names are trademarks of their respective owepasíex, 
261994 Манао USA Corgeristkm. The Ене Sur emblem doet not represent EPA endorsement of any product or service. 


Circle 110 on Inquiry Card (RESELLERS: 111). 


IBM VisualAge 
by IBM 


A client/server application builder 
that combines the power of a complete 
Smalitalk environment with the ease of 
visual programming by connecting pre-fab- 
ricated, reusable components. It supports 
multiple client/server models & communications protocols, 
access to multiple 1BM & non-IBM databases, & multiple legacy 
code interfaces. Support for DB/2 and DDCS are standard. It 
supports IBM's system object model (SOM). the latest level of 
CUA, including multimedia, & the Smalltalk environment is 
based on industry standards. The team version includes a LAN 
repository, versioning control and configuration management. 


List: $2495 Ours: $1649 РАХ сист #: 3142-0029 


NisnalAge 
p 


Professional 5.5 з. 
by Blue Sky Software “оу, 


This award-winning product offers more 
functionality & ease-of-use than any other 
tool. Create full-featured Windows 
Applications: MDI, Toolbars, Status bars. 
Templates, On-line Help, Graphical 3D 
buttons, Edit During Preview & much more. TrueCode" technol- 
ogy ensures that user code is 10096 preserved during code 
regeneration. Supports ANSI C, MFC C++, OWL C++ & more. 
Uses Switch-It™ Code Generation Modules for generating code 
for specific platforms. allowing migration between languages, 
C++ libraries & platforms. Highty recommended! 


List: $995 Ours: $849 FAX cetera #: 2602-0003 


c-tree Plus® 
by FairCom 


DOS * WINDOWS * NT * UNIX * OS/2 * 
SUN e RS65000 • НР9000 • MAC « QNX * 
BANYAN * SCO, This well known, highly 
portable data management package has 
become established as the tool of choice for 

commercial development. Offering unprece- DLE т 
dented data control, programmers may 

choose from direct low level access, ISAM level convenience, or 
SOL access with the FairCom Server. Single User, MultiUser, or 
Client/Server, ANSI Standard. 


List: $595 Ours: $495 FAX:etera #: 1381-0008 
Call Programmer's Paradise* Italia for special pricing in Europe. 


| ReterencePoint Personal Assistant 
by ReferencePoint 


Type the words you want to find and 
Personal Assistant will immediately locate 
every file on your local or network drives 
containing those words whether from a 
word processor, a database, or a spread- 
Sheet. Key features: full-text search capa- 
bility with phrase, proximity and boolean 
expressions support; files are indexed and 
updated dynamically in the background; the ability to access. 

view, print, cut and paste files from virtually any word proces- 
Sor, database or spreadsheet running on DOS or MS Windows. 
including some Macintosh programs. in addition, Microsoft OLE 
and most popular graphic file formats are fully supported. 


List: $99 Ours: 592 FAXcetera #: 1008-5001 


|. b a p re 
j л ‚ФАА өө, LL. i" 


Балай. 
CA-REALIZER for 
Windows & OS/2 


by Computer Associates 


Defines a new generation of development 
tools that handles the mechanics of event- 
driven prógramming, message passing, 
process sharing and other complexities 
behind the scenes. Combines a structured 
superset of BASIC extended to access Windows and OS/2 
objects and resources. a visual development tool and 
Programmable Application Tools. CA-Realizer will help you cre- 
ate spreadsheets, charts, text editors, animation. graphics 
tablets and user-friendly forms from tools that can be created 
and manipulated by simple commands. 


List: $295 Ours: 579 FAXceiera #: 1004-0008 


PRODUCT OF THE MONTH 
Doc-To-Help 
by WexTech Systems 


Version 1.6 of the world's best documenta- 

lion and help authoring too! is now available 

lor both Word for Windows 2.0 and 6.0. The 

onlv software that allows you to create and 

maintain documentation and Windows 

online help from à single source. It supports 

all Windows 3.1 help features. The exciting 

new Hyperformance Tools” include a help navigator, a help sys- 
tem set-up wizard, drag & drop context-sensitive help creation 
for Visual Basic, 256-color bitmap support and watermarks. 
Also includes an interactive help window editor, an inieractive 
help macro editor. and support for segmented hypergraphics. 


List: $295 Ours: 5249 ЕАХ гит 8: 1000-1901 
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object-Menu co жш трема 
by Lifeboat Publishing E 


object-Menu is the way to quickly 
create powerful object-oriented appli- 
cations. Built-in aesthetics make it 
easy to create interface styling such 
as Windows, Motif, or your own cus- 
tom design. Portability to DOS, Windows/NT and OS/2 enables 
you to offer your product to multiple target markets with a 
single engineering effort. And, object-Menu's Intuitive architec- 
ture, straightforward methodology and Visual Design too! actu- 
ally speed GUI development to allow you more time to focus on 
your application. 


DOS or Windows List; $299 Ours: $275 
Professional List: 9699 Ours: $599 
FAX:etzra й: 2088-0003 
aM Symantec С++ 
охь Professional 6.1 
kids | = by Symantec 
The new version 6.1 not only 


énhances product stability and relia- 
bility but also brings new features that 
6,0 customers asked for. Now you get: 
full template debugging; Improved hierarchical project manager; 
customizable color-syntax highlighting: & enhanced 32-bit sup- 
port with 32-bit MFC 2.0 on the CD-ROM. So don't wait. Try 
Symantec C++ 6.1 and find out why tbe critics are raving about 
this new breakthrough in programming systems. 


Competitive Upgrade for Borland or Microsoft customers $189. 


List: $499 Ours: $299 
Comp. Upg. List: $199 Ours: $189 
FAX cetern d: 2132-0038 
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Best Sellers:: 


Microsoft Visual Basic 3.0 and ODK Microsoft FoxPro 2.6 
by Microsoft Corporation by Microsoft Corporation 


Visual Basic 3.0 Pro. now includes ODK. Get easy access to relational features 
Using OLE 2.0 Automation, desktop with plenty of raw power, MS FoxPro is 
applications become collections of pro- simply the fastest relational database 
grammable objects—powerful reusable management system for the Windows 
components developers can use to create operating system. And the smartest 
custom applications. There are more upgrade for dBASE users. Run dBASE 


than 200 pre-built components in MS ш applications faster than dBASE itself. 
Officé Professional alone! Nothing helps you solve development Migrate dBASE applications, reports, 
problems faster than Visual Basic! and queries to FoxPto seamlessly, 

List: $495 Ours: $299 for Windows List: $ 99 Ours: $ 93° 
Comp. Upg. List: 5199 Ours: $189 for Windows Pro. List: $695 Ours: $459 
Upgrade List: $ 99 Ours: $ 95 Pro. Version/Plat Upg. List: $695 Ours: $459 
FAX cetera 4: 1269-0040 “While supplies last. FAX cetera #: 1269-0043 
Multi-Edit Professional RoboHELP" 2.6 | 
by American Cybernetics by Blue Sky Software | 


Richly featured, completely reconfig- 
urable and extremely easy to use, Multi- 
Edit will increase your productivity. right 
out of the box! It contains all the sophis- 
ticated features you'd expect in a high- 
end professional editor, plus... new to 
version 7.0: fully interactive file com- 


RoboHELP* 2.8, the best-selling Help | 
Authoring Tool for Windows & Windows NT, 
offers full document to help system conver- 
sion & vice versa. Turns Word for Windows | м. 
into a fully functional hypertext authoring eat т киттин 

tem capable of producing Windows Help 
files as easily as i does plain text. Fill іп 10 Authoring Teo! 
pare; Windows clipboard interface; ses- the actual help text when prompted. 
sion manager (save/restore everything EGO RoboHELP takes care of generating the КТЕ. HPJ & Н files. Link 
from previous session), much more! Free tester allows you to simulate your design before you compile. 


demo disk available. Full support of Word 2.0 & Word 6.0, & all features in the 
List; $199 Ours: $175 FAXctem#: 1846-0001 | “dows Help Engine, such as macros, secondary windows, & 
multiple hotspot graphics. 


List: $499 Ours: $439 FAX cetera d: 2602-0005 


NEW THIS MONTH VERSIONS" 1.1 
Integra VDB by StarBase Corporation 


by Coromandel Industries, Inc. . & 4 | Good news, Windows developers! Version 
k Ше” control just got faster and easier. VER- 
SIONS 1.1 has it all: easy-to-use project 
_ metaphor, automated “smart” suggestions 
for file check-in/check-out, quickly han- 
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Available in separate versions for Visual "Wm 
Basic and C++ (Borland C++ and Visual ^ 
C++). Integra VDB 2.0 15 a visual data- = 


= 
| 
i= 


wu сани UE m des al fes eren Windows" binaries 
with virtu i no code. It consists of database | Be Ge i SI hassle free ; EEG. 
Ed | ; reports, use DOS command-line for batch < ; К 
custom controls, high Ісусі functions, database classes. a visual Full i — thie ar ee 
uery builder, a visual data manager. an ANSI.SQL 92 SQL Y maneuver Bae mas — het 
3 . : under Windows NTI | 


engine. ODBC drivers for dBASE. Btrieve. FoxPro, Access and 
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Paradox. Distribution is royalty-free. ` List: $279 Ours: $179* FAX cetera #: 1011-6601 
Client/Server List: $599 Ours: $549 * Introductory special through July 31, 1994. 
Desktop List: $199 Ours: S189 
FAX cetern #: 3004-0003 
Blinker 3.0 GUARANTEED BEST PRICES! (Call for Details) 
{ Lune. To order call: 800-445-7899 
| A Windows linker, a royalty-free 286 DOS | е Г ivis on: E: 00 a 41 1. 1 
| extender and an award-winning DOS FAX E 3t 8 k 89-‹ y 


4 dynamic overlay linker іп one easy-to-use , 
1 product. The only way to create pro- ^j 

gi grams which run in both real and pro- ^ 
# tected mode DOS. Compatible with most 


programming languages, Blinker 3.0 cre- 
ates memory efficient programs for DOS or Windows in seconds. 


List: $299 Ours: $269 


Competitive Upgrade (for Borland C++) Ours: $199 
FAXcciurs #: 2534-0001 


| | Shrew. 
| * All prices are su Ва 
| e Coll for details on ¢ esto och 
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Formtek extended its platform support and 
enhanced its user interface—efforts de- 
signed to better support Thaad design- 
review requirements. 


Design Review: Old and New 


In development efforts preced- 
= ing Thaad, a set of engineering 
tea would be posted on a sign-off 
board and engineers from all disciplines 
would review it and mark it up. Over a two- 
or three-week period, designers represent- 
ing six disciplines would “redline” the 
drawings with their comments and correc- 
tions. Then, the principal designer would in- 
corporate those changes into the original 
design, post the drawings on the sign-off 
board, and the process would start again. 
When a drawing set was reviewed without 
change, it was accepted. Typical duration 
for a design review was two weeks. 
Under the Thaad program, a new review 
regimen was instituted. (And a good thing, 
too, because the program has completed 
more than 4000 design reviews since 
October 1992.) Because the TIMS design- 
review system was built around worksta- 
tions, networks, and electronic documents, 
it supported on-line review, 
making it possible to route the ү 
drawings to the people, rather 
than the other way around. 
Furthermore, reviewers could 


The Thaad program 
provided a solid 
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their comments concerning the drawings, 
specifications, and so on, for inclusion in 
the formal record of the review. This repos- 
itory of comment information turns out to 
be very valuable for two reasons. First, it 
enables the historical capture of informa- 
tion that is driving the design, rather than 
capturing just the end-states of the review 
process. This makes it easier to identify 
improvements—and problems— and trace 
them back to their origins. Second, it en- 
ables LMSC to enhance and improve the 
Thaad review process itself. "One of the 
challenges we have is to develop a better 
way to do business," said Victorino. 
“TIMS is helping us take each step of the 
process, analyze it, and gather data." The 
result is ongoing improvement in the de- 
sign-review process. 


Wisdom Archive 


Maintaining a complete and‏ قل 
comprehensive log of review,‏ | 
comment, and vote activities does more‏ 
than simply "record" the project, it enables‏ 
the project to be "played back in reverse."‏ 
This has some interesting benefits. “We‏ 
went through a design cycle a few months‏ 
ago that appeared to be a dead‏ 
end: It looked like we had to go‏ 
back to square one," Kadrich‏ 
said. Before reengineering a ma-‏ 
jor portion of the missile sys-‏ 


request and review design doc- opportunity for tem, staff members “replayed” 
umentation from their own ter- the engineering process, re- 
minals when they wanted. The us to make viewing the considerations and 
net result, according to Kadrich enhancements in decisions that had been made 
and his staff, was a dramatic | along the way. This convinced 
shortening of review duration OUr SyStem— LMSC personnel that they were, 
(to as little as three hours іп enhancements in fact, on the right track and 
some cases) and a dramatic im- the design was resubmitted to 
provement in review—and de- driven directly the customer. “They were more 
sign— quality. comfortable with the idea this 
The TIMS design-review by customer time round. Rather than weeks 
process has three basic steps: requirements." and weeks of redevelopment, it 
review, comment, and vote. took a couple of hours to reload 
Design reviews can be formal — James A Boe (Һе data files on the server.” 


or informal. If the design re- 

view is formal, it includes a binding 
“vote,” during which each reviewer reg- 
isters his or her judgment as to whether 
the design is "flight ready" or not. If the 
review is an informal gathering of opinion 
and comment, voting is not required. 

At the beginning of a review, users re- 
ceive an E-mail alert that materials are 
staged and awaiting review. On request, 
reviewers are presented with raster images 
of documents on their workstations and 
use redline tools to mark up the docu- 
mentation—from J-size engineering draw- 
ings to standard-size pages of text. 

During the comment phase, users enter 
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For project managers, design- 
review status reporting is like a finger on 
the day-to-day pulse of the program: It 
gives them a detailed understanding of the 
current state of the project and creates the 
opportunity to take corrective action early, 
if necessary. Accurate, up-to-date project 
status is particularly critical to informed 
decision making on a crash program like 
Thaad, where a task slip of two weeks 
would prove disastrous to the entire project. 

Finally, by archiving the review process 
and the comments registered during it, the 
TIMS captures for perpetuity a substan- 
tive and previously short-lived knowledge 
base. The design-review module stores in- 


formation concerning why certain changes 
were made—or not made—so that, should 
team members retire or otherwise be unable 
to help reconstruct the logic of certain de- 
cisions, the knowledge base is there, and 
the process that transpired to result in that 
knowledge can be reviewed. 

Because of the IPD structure of the pro- 
ject, this knowledge base has a great deal 
of applicability (see the figure “IPD Tech- 
nology”). “A given team is responsible 
from concept to design to flight,” noted 
Victorino. "[It] has the authority to make 
design, schedule, and budget commit- 
ments. This is very different from the way 
we did business in the past.” Because of 
the novel structure of the program and the 
new E-mail format of project communi- 
cation, tracking these details is critical both 
to ensure schedule and budget commit- 
ments are met and to understand how they 


were met. 


Platform Issues 


There are nearly 800 LMSC 
employees involved in the 
Thaad program, slightly more than a third 
of whom TIMS supports locally. The bulk 
of the user workstations are Macs running 
System 7, but Unix and Windows are also 
supported. The most common TIMS plat- 
form is a Mac IIci. The program uses over 
220 Macs, typically with 8 MB of memo- 
ry, an 80-MB hard drive, and either a 13- 
inch or 16-inch monitor (some are mono- 
chrome, some color). 

Another popular platform is the SGI In- 
digo II Elan—typically configured with 
64 MB of memory, 1.3-GB hard disks, 
and 19-inch color monitors; SGI platforms 
account for over 30 workstations. There 
are eight HP workstations dedicated to the 
Thaad project, typically model 750 sys- 
tems with 128 MB of memory, 2.4-GB 
hard disks, and 19-inch color displays. Six 
IBM RS/6000 platforms and a mix of PCs 
round out the workstation population that 
is dedicated to the Thaad project. Other, 
more casual users have a similar mix of 
platforms. 

Initially deployed only on the secure 
side of the information fire wall, TIMS 
will soon support access to the unclassified 
side as well. This is to be accomplished 
by a security system that safely penetrates 
the fire wall. Today, a prototype connec- 
tion has been tested in one direction: Data 
can move from the unclassified side to the 
classified side only. À secure, bidirectional 
channel is in the analysis and planning 
stage. "We use a Motorola Network En- 
cryption System that has been approved 
by the National Security Administration 
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It makes everything you do look better than before. 


Point, shoot, plug it into a Macintosh? (or 
а PC running Windows), and presto —you've 
discovered Apple digital photography. Its the 
fastest way to give everything from proposals 
to catalogs more impact. No film. No waiting. 
Just brilliant 24-bit color photos that will make 
even a modest memo stand out. 

The Apple" QuickTake" 100 comes with 
everything you need, from software to cable. 
And at $749 accountants love it, too. To locate 
the authorized Apple reseller nearest you, give 
us a call at 800-732-3131, ext. 550. 


The New Apple QuickTake 100 
Digital Camera 
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Workstations 


Scanning subsystem 


Proprietary 
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within 


nearly 300 
testing phases, S, 


Servers: А 
fire wal 
hard disks 


3 uncla: ssif ted system 181 


jai! ^]  Hewlett-Pac ard 90 0 Ut 827$ se 


are connaured win 121 


pervers are upgraded as needed 
Telecommunicationss, The. 
the program. 


Security: National Security Administratio 
Motorola enable the unclassified and the dà 


for processing information classified all 
the way up to ‘top secret’ level,” said 
Kadrich. A Sun Microsystems NFS link 
supports secure connectivity to networks 
on both sides of the fire wall. 

A pair of HP 9000/827 servers (both 
have 128 MB of memory; one has two 1.3- 
GB disks and one has three) support users, 
One in the classified and one in the un- 
classified domain. Two FDDI backbones 
are connected to two sets of four Ethernet 
LANs by hot-redundant routers. Because 
engineering drawings of 8 or 10 MB are 
common, keeping this weighty traffic on 
the FDDI backbone and off the Ethernets 
improves the response of the user-network 
segments. 
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Originally, TIMS included an optical 
jukebox for bulk storage. But users found 
the 15- to 30-second response time to be 
unworkable, and the jukebox itself proved 
to be the least reliable piece of equipment 
in a program that required better than 99 
percent uptime. А$ a result, the optical 
jukebox was scrapped in favor of addi- 
tional magnetic storage, most of which 
was installed at the server level. 

Of the on-line TIMS data, about 20 per- 
cent is text: contract documentation, design 
commentary, product or process specifi- 
cations, or other word processed materi- 
als stored in both native and PostScript 
formats. Approximately 75 percent of the 
TIMS data is engineering drawings saved 


Thaad unclassified 


эч 


ир to J-size andit ine ен па dr тап! 
ро, engl 10 JW па 
cc E: as vell 

5176 task 


Workstations: ТІМ directly supports over 4 
RS/6000s, and a mix of PCs. 


Networks 


° Router 1 
primary 


56-Kbps lines 


Cessified—are supported by a pair 


Scanning: The scanning subsYstem.enables hard-copy materials that come 
from outside LMSC to be scan ned. 
systems Bets 


and converted to raster image files, A 
servers: one supporting a Fujitsu A and 


Ifactufino e moo A Sun Sparcstation 2 
as to index and commit images to 


а restricted-access plot room provide hard copy for 
М5 gn v S A and B size requests; a 3M 


tec plotter supports drawings 


acs, 30 30 5015, eight HPs, six 


CM 
з! 
ih 


in raster format. The remaining 5 percent 
of on-line data consists of scanned images 
derived from hard copy that Thaad con- 
tractors—who are unable or unwilling to 
electronically deliver drawings and sup- 
port materials—provide. 
Data-conversion routines are critical to 
supporting the wide variety of platforms 
and applications within the Thaad pro- 
gram. While engineering drawings are de- 
veloped and archived in their native ap- 
plication formats, drawings are distributed 
(for review and commentary) in their raster 
versions, ensuring they can be viewed from 
a combination of platforms. Conversion 
between file formats, such as ASCII, 
CCITT Group IV, CALS (Computer- 
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= ME It makes everything you do look better than before. 


Point. Shoot. Plug it into а Macintosh’ (or 
а PC running Windows). Apples digital camera 
is the fastest way to add high-quality photographs 
to your work. No film. No waiting. Just sharp- 
looking digital photos that will make everything 
from mailers to memos more memorable. 

The Apple" QuickTake" 100 can hold up 
to 32 standard resolution images. It only weighs 
a pound. And at $749; you can show off your 
business in living color and still stay in the black. 
For the authorized Apple reseller nearest you, 
give us a call at 800-732-3131, ext. 550. 


The New Apple QuickTake 100 
Digital Camera 
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Engineering 
Data Management 
Services 


CAPTURE: Information must be acquired 

ZZ before it is used. Hard-copy or microfilm 
records can be scanned; engineering drawings and 
models can be captured Іп native or raster file 
formats; text data, spreadsheets, and presentations 
can be incorporated in application format or as 
ASCII data; graphics and figures can also be 
included in native or standard formats (e.g., TIFF, 
PCX, or CCITT Group 3). 


}STORE: After being acquired, engineering 

ИШ information must be stored. Typically, 
organizations use a mlx of storage technologies— 
each with its own price/performance character- 
istics—to support fast on-line, near-line, and off-line 
Storage. Hierarchical storage management systems 
support the migration of data from high-speed 
magnetic disks to slower speed optical jukeboxes 
to tape subsystems as needed. 


QUERY: Queries against the engineering 

database can be based on structured query 
approaches, full-text searches, or product data 
management schemas for data organization. 


| DISTRIBUTE: Engineering date can be 
ШИШ distributed in hard-copy format, in electronic 
form (as viewable filas, revisable files, or standards- 
basad files), or as fax images. 


| . fJ REVIEW: Documents, drawings, and other 
„information can be reviewed and edited. 


КОО] MANAGE FLOW: With a viable engineering 

ШШ data management system in place and a 
clear model of the processes being supported, work 
flows can be implemented to automate the routing 
of engineering documents and data. 


PRODUCT FOCUS: Automated support of 

the engineering work flow provides the 
infrastructure to support the layering of a product 
data management orientation on the existing 
Information infrastructure. This enables the support 
of product- and process-specitic data, such as 
manufacturing bill of materials. 


Aided Acquisition and Logistics Support) 
type I, HPGL (Hewlett-Packard Graphics 
Language), and PostScript, enable docu- 
ment interchange and flexibility at the ap- 
plication level. 

Document scanning takes place on a 
scanning subsystem. А pair of NEC 386/33 
machines are scan servers for a large-for- 
mat scanner from Vidar and an А/В size 
scanner from Fujitsu. A Sun Sparcstation 
2 is used to review scanned images, to 
make any corrections or edits to the im- 
ages, and to index and commit the images 
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to the TIMS database. 

As might be expected, printing Thaad 
documents comes with its own overhead 
and headaches. "Classified document gen- 
eration brings up a lot of problems," con- 
firmed Kadrich. “We control printing 
through a central location." Documents 
are output on a QMS printer (for A/B size 
documentation), a 3M Model 689 printer 
(C-size drawings) or a Versatec plotter 
(for roll printing and up to J-size draw- 
ings). Once printed, Thaad documentation 
is registered and checked in and out of the 
"plot room." This cumbersome, if secure, 
procedure is mitigated by the ability of 
users to review documents on their work- 
stations screens, rather than jn hard-copy 
form. 


Staff Skills and Applications 


For many Thaad employees, 
S~ TIMS has not required a major 
skills ramp-up. Rather, it relies on appli- 
cations already in use like word processing 
(e.g., Microsoft Word), spreadsheets (e.g., 
Microsoft Excel), and presentation pack- 
ages (e.g., PowerPoint). Technical and en- 
gineering applications include Pro/Engi- 
neer by Parametric Technology (Waltham, 
MA), I-DEAS by SDRC (Milford, OH); 
and a variety of Formtek software mod- 
ules that support process control, applica- 
tion access (at both the network and ap- 
plications level), as well as document 
indexing, annotation, viewing, redlining, 
scanning, plotting, format conversion, and 
printing. 

During the two-year development phase 
of the Thaad program, TIMS is focused 
on engineering design work. But the sys- 
tem will also be used for the follow-on 
manufacturing and support phases. “We 
are using [TIMS] for prereleased data: de- 
sign specifications, ECRs [engineering 
change requests], and so on during the de- 
sign and test phases," said Victorino. “As 
we progress through the program, we will 
be developing more product data, more 
constructions, inspections, and test data. 
АП of this will be coming back into the 
database." 


Managing Engineering Data 


Ж Any organization wishing to ef- 

ae fectively manage its engineer- 
ing data—LMSC included—must come 
to grips with seven base processes that 
support design and engineering informa- 
tion and its use. These seven key EDMS 
(engineering data management system) 
processes are data capture, storage, query, 
distribution, review and markup, work- 


flow management, and product focus (see 
the figure "Engineering Data Management 
Services"). Most organizations today have 
these processes in place; the degree to 
which they are managed and organized 
depends on the maturity of the enterprise 
and its management systems. 

At a recent Kalthoff EDMS Users Fo- 
rum (an educational conference for EDMS 
users and would-be users), Tom Arant, 
president of Technology Management, a 
consultancy in Winston-Salem, North Car- 
olina, addressed the issue of EDMS 
maturity. "Most discrete manufacturing 
organizations come at an EDMS imple- 
mentation in three stages or phases," he 
said. "Phase 1 puts in place the basic en- 
gineering data support services: capture, 
store, query, distribute, and review. Phase 
2 expands the scope of Phase 1 and adds 
work flow to support routing of documents 
for review and approval. Phase 3 expands 
basic support services to the enterprise as 
a whole, extends work flow to all appro- 
priate users, and begins to add product 
data structures." 

In this context, the TIMS can be seen 
to be squarely in the middle of Phase 2. 
Engineering support services are in place 
and work flow is being used on a limited 
basis. “Today, all engineering data, analy- 
sis, design specs, and textual data change 
information is collected and routed ap- 
propriately," noted Victorino. "Eventually, 
all of the product data—all the way down 
through logistics and information required 
to support [Thaad] out in the field—will be 
included." Phase 3 data management, in 
Arant's terms, will incorporate bill of ma- 
terial and purchasing information, as well 
as other data required to support the over- 
all manufacturing life cycle. 


The Thaad project had a variety 
of skirmishes with failure, the 
first even before LMSC was awarded the 
contract. "We had a requirement for the 
proposal to be only so many pages in 
length," said Kadrich. “When we went 
from System 6 to System 7 on our Mac 
base, System 7 dealt differently with fonts. 
As a result, the spreading out of charac- 
ters inside the proposal meant that we were 
about five and a half pages too long." Hav- 
ing spent nearly three weeks cutting the 
proposal back to its maximum permitted 
length, Kadrich and his staff were not 
about to prune further. "We went back to 
System 6, delivered the proposal, and sub- 
sequently won the contract." 

Early in the program, a good deal of ef- 
fort was spent analyzing the processes 


p 


entium 


enuum 


THE PRICEPOINT WEEKLY 


Dell's Pentium 
entry leads pack 
in price, value 


By Randy Wussier 
Dell Computer Corp. instantly 
leapt into the price leadership 
position of the Pentium market 
with the release of the 90MHz 
Dimension XPS P90. 

With an initial $2,999 stree 
price and a configuration featur- 
ing a CD ROM and 1M byte оГ. 
video RAM, the model looks to 
be an even better value than 
60MHz entries from Gateway 
2000 and Packard Bell. Dell told 
us that we could expect delivery 
of the new system within eight 
days of our order. 
AST Research's dealers dj 


PC Week, April 25, 1994 


DELL ا‎ P90 PENTIUM" 
90MHz SYST 


* [BUSINESS LEASE" 


e ВМВ RAM 

e 540MB HARD DRIVE 

© V515 MONITOR [15" CRT, NI) 

e PCI VIDEO CARD WITH 1 MB VIDEO RAM 

© ONE DISKETTE DRIVE 3.5") 

e SPACESAVER KEYBOARD 

* MS-DOS® 6.21, MICROSOFT® WINDOWS" 3.1, 
MOUSE 


HOT FEATURES 
* ENHANCED IDE 
¢ 256KB EXTERNAL WRITE BACK CACHE 


* 2X MULTI-SESSION CD ROM DRIVE WITH 
MOTORIZED TRAY 


ORDER CODE #500017 


DOLL 


To Order, Call 


800-626-4393 


HOURS MON-FRI ZAM-OPM CT * SAT T0AM-GPM CT * SUN 12PM-5PM CT 


CANADA* 800-668-3021 


Unbelievably, the new Dell Dimension 
90 MHz Pentium XPS P90 is only $2,999. 

At this price, and with this special high- 
performance configuration, PC Week 
says it is an "... even better value than the 
60MHz entries from Gateway 2000 and 
Packard Bell? Better yet, it's available; this 
configuration can usually be delivered 
within 8 days. 

And with it comes all of the support 
and service that helped Dell rank highest 
in J.D. Powers & Associates 1993 Desktop 
PC Customer Satisfaction Study! 

[f you think you can find more for your 
money, call around. Then call Dell. 


We think you'll get the deal of the year. 


* Promotional pricing expires 7/31/94. +1993 J.D. Power and Associates Desktop Personal Computer Sausfaction Study conducted among 1,956 busmess user respondents. * Prices valid in 
the U.S. only. Some products and promotions not available in Canada. 9Business leasing arranged by Leasing Group, Inc. MS-DOS and Microsoft ате registered rrademarks and Windows 
із a trademark of Microsoft Corporation. The Intel and Penuum logos and Pentium are trademarks of Intel Corporarion. Dell disclaims proprietary interest in the marks and names of 
others. ©1994 Dell Computer Corporation. AH rights reserved. 


within the Thaad development program 
with an eye to both optimizing those 
processes and developing optimized sup- 
port systems. “I sat through a number of 
meetings with my friends in IS [the infor- 
mation systems department] and spent a 
lot of time trying to analyze the business 
processes," Kadrich said. On the face of it, 
this made good sense. But after careful ex- 
amination, Kadrich and his peers con- 
cluded that because LMSC was changing 
its development approach to reflect its new 
IPD orientation, as well as implementing a 
new system that would evolve over time, 
and because users were not familiar with 
either IPD or the new system, the basic 
business processes would be changing, 
possibly dramatically. As a result, the idea 
of "reengineering operations" was shelved 
until a clearer image of what operations 
should look like was developed. 

А critical component of the Thaad sys- 
tem was an easily mastered interface. “Our 
user interface is real simple: big buttons, 
self-explanatory lists,” explained Kadrich. 
Much of the interface was structured to 
resemble LMSC's E-mail system and users 
appreciated this commonality. “We were 
requested in the middle of the program to 
change our entire E-mail system and our 
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resource scheduling system.” Kadrich 
balked and took his case to LMSC senior 
management, asking for an exemption to 
the enterprise-wide mandatory upgrade on 
the basis of its impact on the project’s 
schedule. His request was granted. “The 
users did not want to sit down and learn a 
new E-mail system or how to reschedule 
resources; they just wanted to do their 
jobs,” he said. 

A minor issue that surfaced had to do 
with voting during design reviews. All 
members of a review team are required to 
conclude their examination of documents 
and vote by the closing date of the review. 
If one or more members fail to do so, the 
review cannot be formally closed. But 
what happens when a team member is out 
of town or otherwise unable to vote in 
time? In practice, someone else reviews 
the materials and votes for the missing 
person, and the TIMS was modified to 
support that. 

By allowing reviewers to designate an 
alternate person in those situations where 
the reviewer is absent, the problem of ab- 
senteeism was handled efficiently and ef- 
fectively. Designated alternates were prop- 
erly supported by the routing and voting 
applications. 


While the Thaad program—be- 
7 ing geographically distributed 
and managed more through electronic con- 
ferencing than face-to-face encounters—is 
a bit unusual for LMSC, it's likely to be- 
come the norm. Partnering among previous 
competitors, increasingly decentralized 
development efforts, and collaborative pro- 
grams that push the limits of schedule 
brevity are going to require systems like 
TIMS that permit engineering teams to be 
virtually collocated on a global basis. 
This means some big changes. "At 
LMSC's Fleet Ballistic Missile program, 
we've pretty much done things the same 
way for 35 years," commented Victorino. 
"Because of the short Thaad schedule, we 
had to think up new ways to do the same 
good job [as before]." Today, indications 
are that the TIMS system is doing a better 
job not only supporting a compressed sched- 
ule but also improving product and process 
quality and cost—improvements that are 
likely to keep customers coming back. Ш 


Scott Wallace is a BYTE technical editor. You can 
reach him on the Internet or BIX at swallace 
bix.com. 
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lterated Systems, Inc. 


Imagine storing up to 100 high-quality full screen 
images on a single floppy disk with enough room 
left over for the program to display them. 


Fractal compression files average between 10KB and 
32KB and display at barracuda speeds. These incred- 
ibly small files provide unmatched space savings in 
whatever storage media you may use. Using fractal 
compression, Microsoft Encarta was reduced from 
four CD-ROM disks to one. 


Whether it's stills or full motion video, p 
DOS or Windows, Iterated Systems’ 
.OB] and .DLL family of toolkits will 
help you conserve your resources. 


FOR ADDITIONAL INFORMATION: 0 
TEL: 800 437-2285 FAX: 404 840-0806 N 
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of a notebook? Turn to the TravelMate 4000E 
Series. Partner the TravelMate 4000E with TTs 
Intelligent Docking System and you have the ulti- 


different demands, we have created two series —the mate desktop PC replacement. Just insert any of 
4000E and the 4000M -to meet your individual needs. the eight models of TravelMate 4000E notebooks 
Every member of the TravelMate family features into the Intelligent Docking System, push a button 
a powerful 486 processor-up to 75MHz. Combined and the auto-load mechanism does the rest. Your 
with monochrome or brilliant color displays, superb TravelMate 4000E is now automatically configured 
battery life, and a variety of configurations, you can be as a desktop PC. It knows whether you have an 
more productive even when you're on the go. The TT external monitor, keyboard, internal modem and 


TravelMate notebooks -there's a perfect mate for you. 


The TI TravelMate" family of notebooks offers 
the perfect workmate to increase your productivity. 
Because different kinds of people have very 


The perfect desktop replacement. | / | Le IN 
The TravelMate E Series. Те TONES ра تیال‎ 


Looking for the expansion capabilities of a 


desktop coupled with the portability and convenience | ) کے‎ 


TravelMate E Series 


е Eight 486 models ranging 
from a 25MHz up to а racy 
IntelDX4™/75MHz 


V 4mm full-travel keyboard 
with a desktop feel, Microsoft 
BallPoint™ mouse with 
QuickPort™ connection 


V Disk storage from 120MB 
to 455MB 


¥ Desktop Replacement: 
Intelligent Docking System 
with 6 ISA and 2 PCMCIA 
card slots as well as 4 drive 
bays for additions such as 
hard drives, CD-ROM, 

tape drives and more 


IntelDX4 i$ a trademark and the Intel Inside logo is a registered trademark of Intel Corp. TravelMate and "Extending Your Reach with Innovation” 


other peripheral devices. When you're ready to hit 
the road, simply click an icon and the system saves 
the files you're working on, closes Windows™ and 
ejects your TravelMate 4000E. Then you're on your 
way — that's true desktop replacement. 


А new dimension in portable computing. 
The TravelMate M Series. 


If you're looking for a notebook computer that 


TravelMate 4000M Series. From the moment you 
see our TravelMate 4000M, you'll appreciate 

how much performance it packs into its sleek new 
design and conveniently located integrated point- 
ing device. 

Add the light-weight, battery/AC-powered 
Portable CD-ROM Docking System and you have 
an integrated portable multimedia system. Now you 
can tap into the growing library of information 


is multimedia-ready, TI brings you the new 


and applications available on CD-ROM. Use the 

= سے‎ = | TravelMate 4000M as an incredibly powerful presenta- 
tion tool, training or auditing system and more - 

from ‘Texas Instruments. complete with sound and full-motion video capability. 


mate for everyone To find out how you can get together with the 


Il ideal TravelMate, just call 1-800-TI TEXAS 
= | (1-800-848-3927). We'll help you find the perfect mate. 


TravelMate M Series 


v Four 486 models ranging from a 
20MHz to а racy IntelDX4™/75MHz 


¥ Built-in PCMCIA slot, integrated 
pointing device, SCSI II interface, 
16-bit sound, internal microphone 
and speaker, and a 16-bit MIDI port 

.. * Disk storage from 
120MB to 340MB 

¥ Portable CD-ROM | ер рр ee: о 
Docking System option ШЕШШ УИЛ S. 
with a double-speed — e 
CD-ROM drive and 
built-in stereo speakers 


EXTENDING YOUR REACH 
WITH IN 


j TEXAS 
INSTRUMENTS 


are undemarks of Texas Instruments. Windows, BallPoint end QuickPort are trademarks of Microsoft Cosporation.© 1934 TI. 
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You no longer need expensive, 
specialized equipment to add 

| intelligence to your phone system. 
SS Using the new API standards TAPI 
‘Dire ctory GD T | | and TSAPI, you can now link your 


|. 


computer ог network to your 
phone system, opening up a wide 
range of applications. 
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hen the starting time of a high-school football game 
МЫ changes at the last minute, administrators must is- 

sue a flurry of phone calls to the sports community. 
In Denver, Colorado, a DOS-based PC running Dialogic tele- 
phony hardware and Telephone Response Technologies software 
largely automates the chore. It can even negotiate scheduling al- 
ternatives, according to Paul Kulas of Interactive Information 
Systems, whose partner ASO created the custom IVR (interactive 
voice response) system. “When an official gets a call from the 
ГУК system about the change," says Kulas, “һе can agree to the 
new time or, at the touch of a key, decline but volunteer for a dif- 
ferent game—causing the system to make still more calls." 

Computer telephony unites the two most essential business 
instruments—PC's and telephones—and it can't come a moment 
too soon. Work-flow automation isn't just about routing docu- 
ments, it's about handling phone calls, too. Today you're prob- 
ably working with the computer telephony equivalent of stone 
axes—voice mail, and maybe a PIM (personal information man- 
ager) outdialer if your company's PBX doesn't get in the way. 
Soon, thanks to efforts by Novell, AT&T, Intel, Microsoft, Ap- 
ple, and a host of smaller vendors, you may enjoy much more 
powerful forms of CTI (computer/telephone integration). It's not 
a new idea. Corporate call centers have for years relied on intel- 
ligent telephony. Now call-control and voice-processing tech- 
nologies are moving down to departmental LANs and individual 
office and home PCs. 

No progress occurs in the computer industry without a standards 
battle, so it’s not surprising that computer telephony manifests it- 
self to many observers as a war between TAPI, the Intel/Mi- 
crosoft telephony API, and TSAPI, the AT&T/Novell telephony 
services API. In reality, the two are closer than partisans care to 
admit. Moreover, neither can directly support the kind of intelli- 
gent voice messaging used in the Denver sports program. 

Both ТАРІ and TSAPI focus on call control. They enable 
computer control of dialing, answering, transferring, and con- 
ferencing. In PBX environments, they also support control of 
advanced features of digital telephones (TAPI) and the switches 
to which those stationsets connect (TSAPI). 


Call-Control Applications 
The most basic application of call control augments the 12 but- 
tons on your phone with a PC keyboard and a GUI screen. Why? 
Most of the features of PBX systems lie dormant because no one 
can remember the button sequences used to activate them. "Every 
transfer in the world begins with the same four words: if I lose 
you," says Richard King, executive vice president and general 
manager of Novell's NetWare Systems Group. In the case of 
BYTE's AT&T Definity 
G3i PBX system, the 
description of its 
feature set fills 
two fat volumes. 
In an increas- 
ingly cutthroat 
PBX business, 
switchmakers are 
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highly motivated to ensure that the features they compete fierce- 
ly to provide are in fact accessible to users. On the other hand, 
users actually depend on relatively few of these features and 
aren't likely to invest in computer telephony just to simplify 
transfers and conference calls. 

Call control becomes much more interesting when the computer 
can detect the called or calling number and react appropriately. In 
the classic application of Caller ID, an incoming call triggers a 
screen pop that launches the application or loads the document 
needed to handle the call. “You just can’t appreciate how great this 
is until you see it work for you," says Gary Andresen, principal 
telecommunications analyst for Dataquest (San Jose, CA). 

Now that the FCC has ruled that long-distance and local car- 
riers must exchange Caller ID information—the deadline to com- 
ply is April 1995—screen pops are ready to move beyond the 
1-800 call-center environment into the realm of personal pro- 
ductivity. "The FCC decision will give small businesses the abil- 
ity to use calling-number information that used to be available only 
to large companies in the form of ANI [automatic number iden- 
tification] carried only on Т1 lines," says Ellis Hill, a cofounder 
and director of Rochelle Communications (Austin, TX), a lead- 
ing provider of Caller ID detection hardware, software, and de- 
velopment kits for DOS, Windows, OS/2, Macintosh, and Unix. 

Will carriers meet the April 1995 deadline? It won't be as 
hard as you might think. "When I called a fellow in Canada the 
other day," says Hill, "he picked up and said, 'Hi, Ellis.' I called 
Sprint's product manager to congratulate him for passing the 
CPN [calling party number], and he said, ‘We're doing what?’ 
Two weeks later, they shut it down." Major carriers already op- 
erate the hardware and software needed to transmit Caller ID in- 
formation, and, as Hill discovered, that feature can sometimes be 
enabled by accident. 

Other applications that cry out for call control are whiteboard 
products such as Fujitsu Networks Industry's DeskTop Confer- 
encing and IBM's Person to Person. These applications, which en- 
able a group of users to annotate shared documents across LANs 
and WANs (wide-area networks), assume that those users will also 
be connected through the phone network in a parallel voice con- 
ference. When these applications are enhanced with call control, 
users will be able to set up the voice and data layers of the con- 
ference in a single step. 

The most advanced call-control applications are power tools for 
sales and collection agents working 
in high-volume call centers. When 
you call an 800 number to place 
a credit-card order, an ACD (au- 
tomatic call distributor) routes 
your call (and perhaps your pur- 
chase history) to the sales agent 
with the shortest queue. If you 
are delinquent in paying a bill, 

a predictive dialer cy- 
cling through a list 
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of deadbeats may call you. Only after you 
pick up and establish to its satisfaction that 
you're not an answering machine will it 
connect you to a collection agent and send 
information about you to the agent's screen. 
As these tools find their way into the hands 
of smaller, more mainstream businesses, 
you can expect better service in some cases 
and more efficient harassment in others. 

Ultimately, the richest applications of 
computer telephony blend call control with 
media control—that is, the ability to send 
and receive voice, fax, digital data, and 
perhaps video through a telephone con- 
nection once it's established. There's a 
lively debate about how the new call-con- 
trol APIs, which don't directly support 
media control, will intersect with the rapid- 
ly evolving voice-processing industry. To 
understand the terms of that debate, 
though, it's helpful to review the archi- 
tectures of TSAPI and TAPI. 


Personal Computer Telephony 


Phone systems 


Computer systems 


NetWare Telephony Services 
In the late 1980s, products from DEC 
(CIT) and Rolm/IBM (CallPath) pioneered 
the use of a C71 link between a PBX and a 
host computer. Charles Jolissaint, now 
chief technical officer of Edify (Santa 
Clara, CA), holds a patent on the CallPath 
technology he developed while employed 
by Rolm. "The switch knew about the 
call," says Jolissaint, "and the host knew 
about the caller, so by marrying the two 
you could keep the call context displayed 
through a series of interactions with VRUs 
[voice-response units] and various agents." 
NetWare Telephony Services, which 
shipped May 16, recapitulates this theme, 
substituting a NetWare server for the tra- 
ditional mainframe and NetWare clients 
for the traditional terminals. Initially, tele- 
phony applications will run on two plat- 
forms: NetWare servers and Windows 
PCs. Additional clients will include Unix- 


Applications 


Screen-based 
phone control 


Screen pop (with 
Caller ID) 


Personal voice mail 


Personal interactive 
voice response 


ТАРІ (or GeoPort on the Mac) allows а single user or small business to integrate the phone and computer 
ANGE TAE дин ан eal Eo ONE meng POTS (elas hk Busen aM The benefits 
of personal computer telephony Include user-controlied installation and personalized service. 


Network Computer Telephony 


Phone systems 


First-party 


analog 


Computer systems 


Applications 
Auto-attendant 

Audiotex 

Fax on demand 

Voice mall 

nerme voice response 


In a network environment, there is no direct phone/PC link. Instead, the two systems are linked vis a 
telephony or volce server. Telephony servers with digital connections to a switch can offer more sophisticated 


call control than those with analog connections. 
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Ware (now in testing), Macintosh, OS/2, 
and DOS. "You want to have the same 
API available to server and client appli- 
cations," says Gerry Plummer, applica- 
tions development manager for software 
ACD vendor Teloquent Communications 
(Billerica, MA), “апа that's a nice feature 
of the Novell architecture." 

AT&T's Definity was the first PBX sup- 
ported in this way, but Comdial, Fujitsu, 
NEC, and other switchmakers (the notable 
exception at press time being Northern 
Telecom) signed onto the plan as well. 
AT&T claims that together these partners 
account for 70 percent of the U.S. PBX- 
connected business phones and 50 percent 
of the international ones. To support Net- 
Ware Telephony Services, a PBX vendor 
provides a physical link between switch 
and server and supplies one or two drivers 
(NLMs, or NetWare loadable modules) to 
control the link and map client requests to 
the PBX protocol. The requests that clients 
send to the telephony server NLM and that 
it passes along to the PBX driver conform 
to the CSTA (Computer-Supported Tele- 
communications Applications) standard 
defined by the ECMA (European Com- 
puter Manufacturers Association). 


The CTI Link 

The nature of the critical switch-to-server 
link varies from switchmaker to switch- 
maker. Comdial requires no hardware (its 
DXP switch uses an RS-232 serial inter- 
face) and gives away the drivers, but it 
charges for the "key" that turns on the tele- 
phony services/CTI commands in the 
switch. AT&T, on the other hand, charges 
$1500 for the communications board for its 
Definity system. That's a fraction of what 
you'd have paid just a year ago. Through- 
out the PBX industry, formerly prohibi- 
tive CTI link prices are in freefall, signal- 
ing the eagerness of switchmakers to attract 
PC-based telephony applications. 

Novell says you'll pay $75 to $200 per 
seat for NetWare Telephony Services, de- 
pending on the number of users (and not 
including the cost of the link). If you're 
not running current PBX hardware and 
software, though, you'll need to upgrade, 
and that can be painful. "I have an AT&T 
System 75; it does a great job, but there's 
no migration path," says Dave Straitiff, 
executive vice president of Voice Technol- 
ogies Group (VTG; Buffalo, NY). "Step- 
ping up to the Definity can be a $30,000 
forklift upgrade." 

Even so, Novell argues, deployment of 
NetWare Telephony Services is a central- 
ized, manageable exercise, and the costs 
can amortize over a large population of 
PCs. There's no telephony hardware on 
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THE WINDS аге whipping into a frenzy 
and your senses are jamming on a brand new 
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Sound Blaster 16 SCSI-2” 
and Sound Blaster 16 MultiCD;' you get 
16-bit super-realistic audio quality. So, call 
1-800-998-5227 and crank up your wildest 
CDs or venture into the hurricane from hell. 


But if it gets too heavy, be prepared to evacuate. 
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Powerfu 
but personal 


Finally. A single system combining workstation power with PC personality — the personal 


workstation from Intergraph e»Performance and power of a workstation Personality, 
compatibility, and affordability of a PC Productivity tools integrated with advanced 
technical applications @ Popular, easy-to-use Microsoft Windows operating environment 
@ Professional display technology and the industry's broadest monitor selection «ә Packaged, 
ready-to-run systems with built-in networking and graphics Path for growth as your 
computing needs expand «»Perfectly designed for a safe and comfortable work environment 


Powerful, but personal. A family of personal workstations from Intergraph. 


- 


e Single or dual 90 MHz Intel Pentium processors * Windows NT or Windows/DOS operating system 
e 512 KB external cache * High-performance 3D graphics accelerators * 16 to 256 MB internal memory 
e Choice of single and dual 17-, 20-, 21-, and 27-inch color display systems with up to 16.7 million colors 
*540 MB, 1 GB. or 2 GB Fast SCSI-2 disk * Integrated Ethernet *3.5-inch, 1.44 MB floppy disk drive 
* CD-ROM * EPA Energy Star compliance *3 year limited warranty 
* Worldwide sales, service, and support 


For more information or the number of a sales representative | NTERGRAPH 


or business partner near you, call 800-345-4856. COMPUTER SYSTEMS 
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the desktop, as is typical of TAPI, 
so you avoid the cost and consider- 
able hassle of installing that hard- 
ware. "During our beta test, we just 
E-mailed users the client software 
and instructions they needed to get 
up and running," says Novell prod- 
uct-line manager for NetWare Ser- 
vices Scott Wells. 

With TSAPL the connection from 
phone to PC is logical, not physical. 
When you log in, you create a map- 
ping between your Ethernet and 
phone addresses. That association 
synchronizes CSTA traffic flowing 
on the LAN with telephony traffic 
flowing on the PBX. When you log 
in from elsewhere than your desktop PC, 
you can supply the extension of the closest 
phone and so preserve telephony services. 

What about remote users dialed in to 
the LAN? Off-premise PBX extensions 
exist, but they're expensive and not mobile. 
Art Schoeller, AT&T's market director 
for client/server telephony, recommends 
instead that the remote user dial in to the 
PBX using a feature that enables the phone 
to appear as a station on the switch. “It’s 
analog, so you don't get all the goodies," 
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Home manent! Services Citibank has 
joined forces with 
Philips Home Ser- 
vices to deliver fi- 
nancial services via a 
screen phone. Home 
customers can use 
the pull-out keyboard 
and menus shown on 
the Philips phone's 
LCD to perform bank 


transactions. 


says Schoeller. But standard features are 
available, and he points out that when you 
need to set up a conference call from a ho- 
tel, you'll save money by using the ser- 
vices of your own PBX rather than those of 
the network. Note that with TAPI, you'd 
need a digital telephony driver for the of- 
fice and an analog or ISDN onc for the 
road. A TSAPI client doesn't need a tele- 
phony driver at all, because it shares the 
one that's in a NetWare server. 

The Novell/AT&T approach supports 


third-party call control. That means 
a third party—a human or software 
agent—can establish connections on 
behalf of two or more other humans 
or software agents. TAPI, by con- 
trast, emphasizes first-party call con- 
trol, which means that the initiator 
of a call is also necessarily a party to 
the call. Third-party call control 
flourishes in production call centers, 
where software agents often initiate 
and control calls. 

How important is this technique 
for ordinary office environments? 
That's the subject of another lively 
debate (see the text box “First-Party 
vs. Third-Party Call Control"). What 
is clear is that, given direct access to the 
state machine that the switch uses to repre- 
sent call progress, connections, and other 
events, programmers can endow third-par- 
ty call-control applications with sweeping 
supervisory power. With that power comes 
responsibility. А malicious TSAPI client 
could be a formidable wiretapper. Novell 
therefore extends NetWare security into 
the telephony services realm, defining new 
call-control privileges and supplying an 


administrative tool to manipulate them. 
continen 


First-Party vs. hird-Party Call Control 


it’s available. Until recently, because 
of the high price of CTI (computer/ 
telephone integration) links, it hasn't 
been. PC-based voice servers such 
as those from Active Voice, Ар- 
plied Voice Technology, and Sim- 
pact have traditionally connected to 


PBXes in the same way that analog | 


phones do. 
Asked to connect two parties to- 
gether, these voice servers do what | 


you would have to do—they dial | 


one party, then they dial the other, 
and then they make the connection. 
This procedure ties up costly dial- 


out ports, and it can take a number | r 


of seconds to accomplish. With 
third-party control such as TSAPI | 
affords, you spare the ports and can 
make the connection in a fraction of 
a second. 

Superior monitoring of call prog- 
ress is another advantage of third- 
party call control. Telephony servers 
operating from a first-party per- 
spective analyze the status of calls 
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hile developers of voice-processing servers generally agree 
that first-party call control can do almost everything third- 
party call control can do, they Aa the icis ai E when 
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indirectly, by listening for ОТМЕ tones, and they lose control of the 
calls that they transfer. Servers that have a CTI link can know 
everything that the switch knows about the status of a call, and 
— they can stay in the loop after con- 
` | necting two parties, awaiting further 
_ | instructions. 

` | This conventional wisdom may 
T be changing. The messaging proto- 
| n cols spoken between digital phones 
т ui and PBXes can be fairly rich. With 
ү] Voice Technologies Group's digi- 
Î tal phone emulator, a telephony serv- 
. | er running ТАРІ (perhaps a Win- 
f | dows NT machine) could effect a 
жай | fair bit of control over the switch. 
| Installing such a telephony server 
would be as simple as adding a dig- 
J | ital phone—and a lot less scary than 
— | putting in a CTI link to the PBX. 
| | However, consultant Jim Burton, 
| | president of C-T Link (Boston, MA), 
` | points out that switchmakers have 
reason to be wary of opening up to 
VTG. “If you took the top four 
| | phoneset interfaces and put them on 
| a Dialogic board,” he says, "you'd 
х have four PBX vendors with good 
reason to worry about their voice- 

mail business." 
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Czech Rep. Atlas 2 766085 

Germany CSS 20] 278B04 
Japan Athena, 3 58 213284 
| Portugal Futurmatica | 4116269 Ш South Africa D Le Roux, 11 886 4704 
| Taiwan Teco 2-555 9676 


Australia Conhb 3 58985685 

Denmark 5C Metric 39 577300 

Holland Akkermans 45 241444 

New Zealand Training , 4 5666014 W Poland Systherm 61 475065 

Spain PC Hardware, 3 4493193 B Switzerland OPAG 61 7112245 
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Belgium Akkermans 3 2338826 
B Finland !D-Systems O 870 3520 
| Italy Parner Data 2 26147380 B 
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Bringing software into the world is a little 
like bringing up children. You always 
know where they start, but you seldom 
know where they'll end up. These days, 
with illegal use of software so common, 
concerned developers have good reason to 
worry about the products of their labor. 
That's where HASP" -The — 
Software System, 

comes in. 


Like a respon- Ж 

sible babysitter, nn 
HASP accom- "A ne 
panies your 

software wherever it 

goes. With HASP there, | 
your software won't run out of 
control. Without HASP, in fact, your 
software won't run at all. 


For developers, HASP provides the highest 
level of security and reliability. For 
legitimate users, HASP is a friendly and 
transparent solution. Once connected, they 
won't even feel it's there. 


And if your child wants to play with its 
friends, a single NetHASP lets it run free 
around a local area network. But always 
under your supervision and control. 


The HASP family of software protection 
products. Because software developers have 
enough sleepless nights already. 


Since 1984, nearly one million HASP keys 
have enabled thousands of software 
developers, in more than 60 countries, to 
protect their software. 


Get serious about software protection. 
To find out why HASP is the fastest 
growing form of software protection in the 
industry, order your HASP evaluation 
package today. 


The Professional's Cboice 
North Aladdin Software Security Inc 
America The Empire State Building 

350 Fifth Avenue, Suite 7204 

New York, NY 10118, USA 

Tel: (800) 223 4277 

212-564 5678 
Fax 212-564 3377 


Aladdin Knowledge Systems Ltd. 
15 Beit Oved SL, Tel Aviv, Israel 

P.O.Box 11141, Tel Aviv 61110 

Tel: 972-3-5375795 

Fax: 972-3-5375796 


Aladdin France SA 
Tel: 33 1 40 85 98 85 
Fax: 33 1 41 21 90 56 


International 
Office 


France 


| Chile Micologia 2 222 1388 
| Greece Unibrain 1 6856320 
B Korea Dae.-À 2 M8 4481 


Turkey Mikrobeta 312-1677504 


This central admin- 
istration is an advan- 
tage. However, while 
it clearly invites vari- 
ous kinds of directory 
synchronization, none 
is automatic, TSAPI 
clients running on Net- 
Ware 4.x, for example, 
will likely want to use 
the NDS (NetWare Di- 
rectory Service) as a 
company dialing direc- 
tory. The clients can be 
programmed to do so, 
but the TSAPI client li- 


Healthcare 


ible modems using AT 
commands. 

A variant (which 
Microsoft made avail- 
able on CompuServe) 
works with so-called 
АТ+У modems like 
Zyxel's U-1496E. Like 
the more powerful and 
sophisticated Dialogic 
and Natural MicroSys- 
tems boards, these mo- 
dems can receive and 
transmit voice and the 
DTMF (more com- 
monly, Touch-Tone) 


brary doesn't natively Aetna Life & Casualty (Hartford, CT) signals used in analog 
support NDS or any — Sets up voice-response lines for small telephony. The +V re- 
other directory service. businesses, whose employees can fers to the ISO exten- 
Nor does it provide a gall to get claim or spending-account 51015 to the Hayes AT 
standard address-book status. The company also manages command set used to 
mechanism like those i : control the modems’ 
supplied by VIM (Ven- Pension funds for other businesses. telephony features. 

dor-Independent Mes- Employees in those businesses can PBX vendors and 


saging) and MAPI in 
the E-mail world. Nei- 
ther does TAPI, by the 
way. Both telephony 
APIs can, of course, 
call VIM, MAPI, or 
other address-book ser- 
vices, but these mech- 
anisms aren't standard, 
as they are with the E-mail APIs. 

Another interesting possibility is joint 
administration of the PBX and NetWare 
directories—potentially a major time- 
saver. Applications can be written to syn- 
chronize the two, but that's not a standard 
feature of the system today. It probably 
couldn't be, given the diplomatic gulf that 
can separate administrators of voice and 
data networks. "Depending on who's car- 
rying the keys to the closet, you tie the 
phone to the LAN or vice versa,” says Jeff 
Hafer, telecommunications manager for 
electric utility company GPU Service 
(Reading, PA). "In some cases, it'll be like 
[ran and Iraq.” 


Windows Telephony 

Jointly developed by Intel and Microsoft, 
TAPI uses the now-familiar WOSA (Win- 
dows Open Services Architecture) for- 
mula. А system extension, TAPI.DLL, 
presents a common telephony API to ap- 
plications developers. The TAPI layer, in 
turn, talks to one or more service providers 
that translate common requests into the 
protocols used by various flavors of tele- 
phony hardware. The sample service pro- 
vider that comes with the TAPI SDK (Soft- 
ware Development Kit; released in late 
November 1993) controls Hayes-compat- 


88 BYTE JULY 1994 


call a voice-response line to check 
the status of the fund or select other 
investment options. Aetna’s own 
employees use volce response to 
enter time-card information and for 
benefits enrollment. 


third parties are also 
working to develop 
TAPI service providers 
for devices that emu- 
late the digital phones 
that connect to PBXes; 
in these cases, trans- 
parently to the TAPI 
application, call-con- 
trol messages are out-of-band digital 
signals instead of in-band DTMF tones. 
Other products for which TAPI service 
providers exist or are being written are 
DSP-based (digital signal processor) mul- 
tifunction boards such as Sierra Semicon- 
ductor’s WaveFax, National Semicon- 
ductor’s TyIN 2000, and IBM’s MWave. 

Novell argues that TAPI is limited by a 
requirement for local telephony hardware 
and a restriction to first-party call control. In 
principle, that argument is wrong. Nothing 
prevents a TAPI service provider from send- 
ing requests across a network to a call-con- 
trol server that talks 
to telephony hard- 
ware, perhaps even 
on a third-party ba- 
sis. "We proved that 
at the Computer 
Telephony show," | 
says Microsoft's 
product manager for 
ТАРІ, Charles Fitz- | 
gerald. “We showed | 
TAPI applications 
front-ending Q.Sys 
International's Call- 
Producer [a LAN- 
based telephony 
server]." In practice, 


Phones are becoming optimized for interaction with 
computer systems. The Philips P100 screen phone, for 
example, provides an LCD and a pull-out keyboard. 


however, Novell's claim is largely true. 
TAPI, like the Macintosh Telephone Man- 
ager, focuses more on the desktop or small 
office than on the enterprise (see the text 
box "Macintosh Telephony" on page 89). 

Will TAPI integrate with TSAPI? Vir- 
tually everyone interviewed for this story 
expects that it eventually will. Clearly, if 
TAPI can be made to talk to a Q.Sys serv- 
er, it can be made to talk to Net Ware tele- 
phony servers as well. Until then, TAPI 
and TSAPI will tend to gravitate toward 
opposite poles. "We see TAPI serving the 
home user or small business, or maybe 
providing personal voice mail within a 
larger corporation," says Rod Kuhn, lead 
software engineer at Active Voice (Seattle, 
WA), a vendor of voice-processing servers 
and applications. "At about 25 users, 
though, people will start to look at justi- 
fying costs by using [Novell's] telephony 
services." 

Note, though, that TSAPI won't be an 
option in all PBX environments, nor is it 
yet supported on any Centrex system. 
Switchmakers typically offer a family of 
products, including low-end key systems, 
various PBXes, and possibly Centrex sys- 
tems as well. Because only the top-of-the- 
line PBXes will initially support NetWare 
Telephony Services, PBX vendors are 
looking to TAPI as a way to bring the oth- 
er members of the product family into the 
fold. “With a service provider that makes 
the PC look like one of our digital sta- 
tionsets," says Michael Gough, director 
of marketing for Comdial Enterprise Sys- 
tems (Charlottesville, VA), “we'll have a 
solution from our basic 408 (four lines, 
eight stations) key system all the way up to 
our 224-port DXP switch." 

The technology Comdial needs to deliv- 
er TAPI support is coming from VTG, de- 
veloper of the Scorpion platform, a fami- 
ly of board-level products that will emulate 
a variety of digital stationsets and native- 
ly support others, the first being Comdial's. 

_ ^We've taken that 
work and put it into 
a TAPI context," 
says VIG's David 
Straitiff. “The base 
design gives you 
TAPI integrated 
with Microsoft 
sound and 14.4- 
Kbps fax/modem 
capability on a sin- 
gle ISA board." 
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Lines and Phones 

T wo abstractions 
are central to TAPI: 
the line and the 


phone. Line devices (e.g., 
АТ+У modems, PBX inter- 
face modules, and ISDN 
cards) supply one or more 
communications channels. 
Much of TAPI is concerned 
with call control, so most of 
the functions operate on line 
devices. But unlike TSAPI, 
TAPI applications can also 
wield considerable control 
over feature-rich phone de- 
vices. Functions that oper- 
ate on phone devices can 
control the volume and mut- 
ing of speakers or the gain 
of microphones (in handsets, 


headsets, and speakerphones), read and 
write the display of a phone equipped with 
one, and even reprogram a phone by down- 
loading instructions or data into its mem- 
ory. "It's very complete. I was surprised to 
see how thoroughly they're supporting all 
the things you find on the various feature 
phones," says Edify's Jolissaint. 

One consequence of the TAPI approach 
is that the phone can serve as a WAV au- 


Customer support Compaq Computer customers can get 


faster, better on-line support by 
typing in thelr customer IDs using 
~ their phone's keypad. The IDs are 
routed to a customer database 
on the network, which tells the 
PBX which customer-support 
- agent it should route the call to. 
That agent can then immediately 
call up on his or her computer 
screen all the appropriate back- 
ground on the customer. 


dio I/O device and can be used for a vari- 
ety of purposes. "For example, | can ring 
your phone independently of the PBX to 
announce an incoming message," says 
David Straitiff. Phones are ubiquitous and 
private. If you're sitting in an open cubicle, 
you'll probably want to play back your 
voice mail through your phone handset or 
headset, not a pair = | i 

of Labtec speakers 


hooked to a SoundBlaster. 
Alternatively, you might dis- 
pense with the phone entire- 
ly and attach a headset di- 
rectly to the TAPI board, 
although that means that 
your phone won't work if 
Windows isn't running. 
How can TAPI call-con- 
trol functions play voice- 
mail messages? They can't, 
but the Windows wave au- 
dio functions can. TAPI does 
offer a function, 1 ineGet IO, 
that you can use to extract a 
handle to the wave device 
associated with a line de- 


vice—for example, the sound component 
of a Zyxel modem or a VTG Scorpion 
board. The API of choice for data or fax 
media streams is, at the moment, the ad- 
mittedly inadequate Hayes AT command 
set. Microsoft says that the improved com- 
munications driver forthcoming in Chi- 
Pen (Windows 4) will offer a superior 


API for data and 
А. fax modems. Radish 


Macintosh Telephony 


pple began developing its vision of 

personal computer telephony in the 
mid-1980s and released the MTA (Macin- 
tosh Telephony Architecture) in 1991, long 
| before TAPI or TSAPI surfaced, One piece 
mof MTA, the Telephone Manager, offers 
call-control services; another, the Telephone 
Tool, maps call control onto various kinds 
of telephony hardware. The crown jewel of 
MTA, though, is a suite of telephony Apple 
Events that abstract the Telephone Manag- 
er APIs and radically simplify the develop- 
ment of telephony-aware applications. 

All this should have led to an explosion 
of telephony applications for the DSP- 
equipped (digital signal processor) AV 
Macs, which also come with PlainTalk, 
Apple's well-regarded text-to-speech and 
speech-recognition technologies. But while 
Telephone Tools have long existed for mo- 
dems, ADB-based (Apple Desktop Bus) 
analog phone adapters, and even the Inte- 
Com switches in use at Apple, the AV Macs 
shipped without Telephone Tool support 
for the GeoPort Telecom Adapter, or phone 
pod, that connects these machines to analog 
phone lines. Lacking that support—which is 
now imminent, according to Michael Bay- 
er, Apple's personal communications evan- 


gelist—A V Mac developers couldn't ex- 


ploit the Telephone Manager APIs or the 


Real-time services 
(POTS, modem, 


fax, and sound) 


telephony Apple 
Events in POTS | | 

(plain old tele- | 2 
phone system) I 
environments. - 

Also imminent 
are PBX-oriented 
GeoPort phone Е 
pods, which will |: 
unlock the tele- 
phony capabilities of the Power Macs now 
flooding into corporate settings. Applica- 
tions such as screen-based phone control, 
screen pops, database-driven dialing, IVR 
(interactive voice response), and fax on de- 
mand will become increasingly common 
on individual Mac systems. 

What's less clear at the moment is how 
Macs tap into server-based telephony. *Ap- 
ple has created very slick, powerful APIs 
for desktop telephony," says Peter Durlach, 
vice president of product development for 
Articulate Systems, developer of Voice 
Navigator and Power Secretary, "but the 
classic voice telephony applications—voice 
processing, IVR—-are inherently server- 
based, and there’s been no good way to con- 
nect to PC voice hardware sitting on the 
network.” That situation may change soon, 
however. Apple’s Bayer says that a forth- 
coming Telephone Tool will connect Macs 


Low-level APIs 2—4 
GeoP ort: serial driver 


арт adi hardware - 


Telep ө [sis hone 


Adapter handler 


will require its own driver. 
The GeoPort serial driver 
handles all data streams 
and is specific to a given 
host. Real-time services 
| require a real-time engine, 

usually a DSP in non- 

PowerPC Macs. 
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to Dialogic's AppServer via Ethernet. 

Apple’s biggest contribution to comput- 
er telephony may turn out to be GeoPort, a 
2-Mbps serial interface that can handle 
dozens of simultaneous data streams. “Think 
of it as a turbocharged version of Apple’s 
existing serial port implementations,” says 
Mark Orr, Apple's GeoPort business man- 
ager. "There's considerable headroom above 
2 Mbps. The speed of implementation is 
really up to the host. GeoPort has the intel- 
ligence to negotiate the fastest host-sup- 
ported transfer." 

GeoPort seems likely to become a stan- 
dard telephony interface not only on Macs 
but also on 80x86 PCs. That's great news 
for PBX vendors who want to create desk- 
top telephony hardware. The same GeoPort 
phone pod will be able to support TAPI ap- 
plications on a Windows PC and Telephone 
Manager applications on a Mac. 
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Communications Systems' VoiceView 
technology, which enables alternate voice 
and data exchanges on a single line, is 
widely expected to become another im- 
portant transport that TAPI applications 
will use to exchange data. 

Another ТАРІ function, 1 ineMonitor- 
Media, enables an application to distin- 
guish among incoming voice, data, fax, 
and other types of calls. (Service providers 
will also classify incoming calls.) This 
ability to classify calls supports a model in 
which multiple telephony-aware applica- 
tions may be active concurrently. A well- 
behaved TAPI answering machine might, 
for example, register interest in voice calls. 
When it detects an incoming fax, it passes 
the call along to a registered fax applica- 
tion; the fax program, in turn, passes voice 
calls to an application that wants them—in 
this case, the answering machine. 

Although Novell plans to add an arbi- 
tration mechanism for workstations in the 
future, TSAPI presently lacks an analo- 
gous concept of multiple cooperating appli- 
cations. Is that a problem? Not according 
to Paul Gasparro, CEO of Aurora Systems 
(Acton, МА). Aurora's FastCall is mid- 
dleware that sits below applications but 
above various telephony APIs, including 
TAPI, TSAPI, AT&T's PassageWay, and 
Northern Telecom's Visit. "We link the 
API to the application," says Gasparro, 
"and we route calls according to rules you 
specify—if it’s my stockbroker, do one 
thing; if it’s my wife, do another." TAPI’s 
model for cooperating applications is 
somewhat anarchic. Gasparro argues that 
users will inevitably elect one application 
or middleware component to impose sys- 
temwide order. 

What is Intel's relationship to TAPI? 
The codeveloper of the standard has 
dropped off the radar screen for the time 
being. Widely rumored to have been de- 
veloping a line of PC telephony hardware 
whose potential TAPI would unlock, Intel 
is now running deep and silent. "Look at 
the products we already have [ISDN video- 
conferencing, fax modems]," says Intel 
public-relations manager John Jackson. 
"Clearly these will benefit from TAPI." 


Real-World Computer Telephony 

While people in the computer telephony 
business invariably applaud the arrival of 
TAPI and TSAPI and pledge to support 
them, the fact is that neither has yet to 
make much impact on an industry that was 
already thriving rather nicely without them. 
Telephony hardware from Dialogic, Nat- 
ural MicroSystems, Rhetorex, and others 
has been finding its way into a variety of 
PC-based applications. 


90 BYTE JULY 1994 


The InfoLine au- 
diotex system recently 
installed by my local 
small-town newspa- 
per, the Keene Sen- 
tinel (Keene, NH), is 
one example. I can 
call for weather or 
sports information 
and, more interesting- 
ly, the public library's 
children's story of the 
week or the humane 
society's narration de- 
scribing the animals 


Mail order 


you seven days a 
week, 24 hours a day. 
А variation on this 
theme is fax on de- 
mand. In this case, 
your Touch-Tone in- 
put yields a fax, per- 
haps one that illus- 
trates jumper settings 
on a board. Nowadays, 
customer service is al- 
most entirely delivered 
through the telephone, 
and the quality of that 
service is a key com- 


available for adoption. Gateway 2000 is looking into the petitive factor. Com- 
A 486-based DOS PC bili ine CTI y panies that thought- 
with a 525-MB drive EF е e неса fully and effectively 
and a pair of four-line ephone sa automate deploy computer tele- 
Dialogic cards man-  Oorder-status queries. Richard Birken- phony will have hap- 


ages 42 hours of voice 
files. There's also a 
priority line so the 
school superintendent 
can record announce- 
ments on snowy mom- 
ings. А linked PC pro- 
vides Associated Press 


beuel, MIS director for Gateway, is 
examining a voice-response system 
that asks the caller for his or her 
order number, ZIP code or other 
confirming information, and any 
other required information. No 


pier customers. 
We're only begin- 
ning to tap the poten- 
tial of computer tele- 
phony to streamline 
business operations. 
At General Electric, 
another application 


human would need to be involved at à; i 
stock quotes. built by Interactive In- 
Speech-recognition Gateway’s end to check order status. formation Systems 
capability means that Where interaction with a person is (using Telephone Re- 


rotary callers can 
make selections by 
speaking at a prompt. 
This humble use of 
speech recognition 
(along with slightly 
more sophisticated 
ones that, for example, 
allow data entry) is 
currently one of the 
most practical, of ben- 
efit to the 10 percent to 20 percent of U.S. 
phones with rotary dialing and to the much 
higher percentages of rotary phones in 
many other countries. “We can also for- 
ward calls, collect messages, and conduct 
surveys on behalf of information provid- 
ers,” says InfoLine audiotex manager and 
account executive Jon Foster. 

What's in it for the Sentinel? It sells the 
ads that callers must listen to before hear- 
ing most selections. Evidently, that's not a 
major deterrent. In a local exchange area 
with a population of 70,000, the system 
handles 1000 calls a day. 

IVR—essentially database lookup us- 
ing Touch-Tone input—is increasingly a 
method of choice for companies that need 
to transmit information to their employ- 
ees or to customers and vendors. Need the 
CMOS drive table settings for a disk drive? 
If you're lucky, the vendor runs an IVR 
system that can speak the information to 


customer. 


required, the system would first 
get the necessary information from 
the customer and route it with the 
connection to the agent. That in- 
formation would then “populate” 
the agent’s screen so that he or she 
could immediately deal with the 


sponse Technologies' 
tools) automates work 
flow in GE's property 
management division. 
GE, which owns thou- 
sands of properties 
around the country, 
had been requiring re- 
altors and contractors 
to file reports and com- 
pleted work orders by 
mailing or faxing them back to the cen- 
tral office for data entry. "We changed it 
completely," says Paul Kulas. Now the 
field workers do much of that data entry 
themselves via Touch-Tone input. "And 
they love it," says Kulas, "because they 
get instant confirmation that they' ve start- 
ed the process that cuts their paycheck." 
Edify's Electronic Workforce is anoth- 
er toolkit that puts voice and fax response 
at the service of work-flow automation. 
Server-based agents, coded using a visual 
programming language, can process Touch- 
Tone E-mail and fax input, look up infor- 
mation in databases, send faxes and E-mail, 
and pump information into DOS-, Win- 
dows-, and OS/2-based applications. In a 
typical application, a customer calls in and 
places an order via Touch-Tone input. The 
agent running on the OS/2 server might 
check the availability of the ordered item 
via an Oracle query, fax a confirmation to 


Introducing the Dell Latitude. If you can get more notebook, buy it. 


Dell's built-in trackball US. tacked-on trackballs. (Makes you wonder what else they forgot.) 

Crisp, clear active matrix or dual-scan STN color displays VS. washed-out pastels on single-scan passive screens. 
Dells affordable Type ИШ PCMCIA expansion for industry-standard peripherals (US. overpriced proprietary accessories. 
33MHz with local bus video US. 25MHz with standard ISA video. (No comparison.) 

Access to dedicated notebook technicians 24 hours а day, 7 days a week VS. access to an answering machine. 


45 days of Getting Started software support US. you're on your own. 


A notebook in this price range with this many features and this level of support US. good luck. 
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en all else fails. 


here = = ре - —— АРС Voted most reliable by 3-to-1 

users: those who have lost data due Ё 

со a power problem, those who are going Tripp E= Ina recent poll by PC 
to, and those who have protected them- Best Ш — 1557755 Magner, 

۴ selves against the inevitable surge, black- | most reliable UPS 

out or brownout with the most reliable سا‎ ps ی‎ i 

UPS they can buy: Back-UPS by APC. In — ed pe will f 

fact, editors and users alike agree that if =н че Н و‎ 

your system demands absolute reliability, protection. 

you can depend on APC Back-UPS. 

According to a study by Bell Labs, failure will occur, but when. Whether dueto 
undervoltages represent theoverwhelming construction, wiring, weather, other office 
majority of power problems likely to hit equipment, or accidents, power problems 
your computer. The question is not if a are as inevitable as death and taxes. That's 
| ха why you need instantaneous battery backup 
power from the Back-UPS to prevent 
data loss, hard disk crashes, and hard- 
ware damage. 

N If you're concerned about 
| lightning, rest assured that 
when measured using the 
ANSI/IEEE 587 Cat- 

egory А test wave, 
Back-UPS are 
superior to 


ERI he clear 


№ 


- 
“ж 
iub 
‘| 

= 
“i | 


p 
ҮЕ: 


“unbeatable...” 


APC Back UPS 1250 
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“All other brands of UPS die regularly in this 
Pie rone environment. My APC won't 

te!" said Paul Sisilli, Systems Analyst, y of 
Port St. Lucie . “With other brands, users don’t 
find out until it is too late. Tbe power 
interruptions bere are very hard to live with. 
The other brands are dying off. Typically they 
last just beyond their warranty period. My 
Back-UPS is going on three years...no other 
brand is as reliable.” 


virtually all separate surge suppressors. 
Surge performance is even backed by a 
$25,000 Lifetime Equipment Protection 
Guarantee. 

If you’re protecting a network server, a 
communications interface port (on models 
Back-UPS 400 and higher) provides the 
security of an automatic shutdown to all 
major OS including NetWare, Windows, 
Windows NT, LAN Server, LAN Manager, 
LANtastic, SCO Unix, OS/2, Banyan Vines, 
AppleShare/System7 and more, so your data 
is safe whether the system is attended or not. 
(PowerChute software and interface kits 
sold separately.) 

And since data processed 
on networked clients needs 
| protection too, the $139 
Back-UPS 250 provides an 


MADE IN 


250 LAN nodes, internet hardware, POS $139 
400 Desktop 486, 386 systems, servers $229 
450 Tower 486, 386 systems, servers $279 
600 Heavily configured systems, CAD/ 

CAM workstations 5399 
900 Multiple systems, longer runtime $599 

applicabons 
1250 Multiple systems, LAN hubs, 

small minis, telecom equipment $799 


: | EN. 
Don Traux knows first band about Back-UPS 
reliability: "It ought to be against the law to 
buy a computer without an APC Back-UPS 
250. I recently had a direct lightning hit right 
outside the bouse...my computer never blinked. 
Each morning I get a surge down the line and 
both APC's hate it - they simultaneously ‘holler 
‘n clamp’ while my ‘Brand Т quietly sleeps in. 
I've relegated that unit to non-critical 
пет a x stuff like my VCR." 
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TE Satisfied Users 


APC has won more awards for performance 
and reliability than all other UPS vendors 
combined.. including four consecutive LAN 
Times Readers Choice awards... 


PC World 
Top 20 


Upgrade 


economical solution for all your LAN work- 
stations. 

Discovering how essential Back-UPS 
protection is can be hard...if you wait for 
the next storm to roll through. But discov- 
ering how afforable it has become is easy... 

Call today and find out (the easy way) 
why more than 1,000,000 satisfied users 
bank on Back-UPS from APC. With more 
awards than all other 
brands combined, field- 
proven reliability, anda two 
year warranty, Back-UPS 
are power protection you 
can purchase with confi- 
dence. 
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Andrew Wargo, Manager at Baxter Land 
Company, tried. two otber brands before Back- 
UPS. "One lasted a few days, a second one 
went up in smoke after 48 hours, a tbird lasted 
less than 24 hours! I then bought my Back- 
UPS for less than half of what I bad paid for 

e others. We've purchased three more Back- 
UPS and for the past 14 months they've been 
just bummin’ away on the same power line that 
was eating the other brands alive!” 


AWARD-WINNING FEATURES 


Instantaneous backup power beats 
blackouts and brownouts 


Unmatched lightning (tested to UL1449) 
and surge protection for maximum 
hardware safety 


Network-grade line conditioning and EMI/ 
RFI filters prevent glitches 


LAN Interface (on Back-UPS 400 and up) 
provides automatic shutdown to all major 
OS: Windows, NT, Net Ware, LAN Server, 
LAN Manager, LANtastic, Unix, OS/2, 
Vines, AppleSbare/System7 and more. 


Site diagnostics automatically spot missing 
ground and reversed polarity, two common 
miswirings which usually require an 
electrician's visit to diagnose. 


Option switches allow you to customize 
transfer voltage and alarm settings. 


Test Switch for ongoing peace of mind 
2 year warranty and full safety approvals 
$25,000 Lifetime Equipment Protection 
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AMERICAN POWER CONVERSION 


7 $00-800-4APC 


APC EUROPE (+33) 64625500 / ASLA/PACTFIC FAX: 401-789-1631 / 
L AMERICA FAX: 401-799-9771 / Compuserve: GO APCSUPPORT 
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the customer, send a Notes mail 


message to the product manager, Report filing 
and insert a record describing the General Electric’s 
caller into a telemarketer's Act! property management 


lead-tracking database. 

Stil! another platform for de- 
veloping telephony applications 
is Lotus Phone Notes. À joint ef- 
fort of Lotus Development and 
Simpact Associates (San Diego, 
СА), Phone Notes evolved from 
Simpact's Remark LANClient 
and PhoneClient, which integrate 
voice into Notes documents. 
LANClient uses the phone as a convenient 
I/O device and the isochronous PBX sys- 
tem as an effective transport. When you 
begin recording an annotation, LANClient 
signals the Remark Voice and Telephony 
server, which instructs the PBX to ring 


division has automat- 
ed report filing for 
its realtors and con- ! 
tractors. These agents V 
now call in and enter J * 
their reports using 
Touch-Tone input. 


what you say in files that it controls or, 
for portability, in Notes databases. 

With Phone Notes, further integration 
between Notes and the Remark server en- 
ables the development of true voice pro- 
cessing applications. Phone Notes, the 


your phone. The voice server then records toolkit Notes developers use to create those 


Distributed Computer Telephony 


aralleling the move to distributed computing is a move to distrib- 

uted computer telephony. It starts with the hardware. Both Dia- 
logic and Natural MicroSystems define telephony buses. Developers 
. have long used Dialogic's РЕВ (PCM Expansion Bus) or the GO-MVIP 
consortium's MVIP (Multi-Vendor Integration Protocol) originated 
by Natural MicroSystems to combine voice-processing, speech-recog- 
nition, and switching resources into custom telephony systems. More 
recently, Dialogic has advanced SCSA (Signal Computing System Ar- 
chitecture), which currently defines a telephony bus that can span 
multiple computer chassis and which also aims to define a software - 
framework in which telephony applications can dynamically ac- 
_ quire and release sets of hardware resources. 

_ A parallel effort called DCT (Distributed Computer Telephony), led by 
InterVoice, VoiceTek, and Centigram and involving Natural Micro- 
Systems and others, is also under way. Both Natural MicroSystems and 
Dialogic are moving to the NetWare platform and plan to offer APIs 
complementary to TSAPI that can be used to add voice-processing ca- 
. pabilities to the Novell/AT&T telephony services product, 

At the extreme end of the spectrum is the notion of distributing com- 
puter telephony throughout the phone network, That it isn't so already may 
not be obvious. But despite the worldwide reach of the phone network, 
its value-added services tend to couple tightly to individual switches in 
telephone company central offices or corporate basements. You can't, for 
example, build a virtual call center that mobilizes agents who may work 
in various locations, perhaps even in their homes, if everyone has to 
connect to the same switch to use its ACD (automatic call distributor). 

Teloquent's DCC (Distributed Call Center), in an elegant demonstra- 
tion of a concept that Bellcore calls the advanced intelligent network, sev- 
ers the umbilical cord that connects the ACD to the switch. Its software- 

based ACD can float freely in an ISDN network. Another major benefit 
of this approach, says Teloquent's development manager Gerry Plummer, 
is that developers of such network-based applications aren't working in 
the rather archaic development environment of the PBX, but rather in a 
more modern, productive one. "There's no Borland C++ on the [Defin- 
ity] G3, and no Visual Basic,” says Plummer. We've been able to develop 
advanced intelligent network services in days, not weeks or months." 
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TID 


94 BYTE JULY 1994 


applications, is a Notes database 
with 17 forms that work like an 
IVR scripting language. You use 
some forms to create and manip- 
ulate Notes documents, and oth- 
ers to perform telephony functions 
like dialing or text-to-speech out- 
put. PhoneClient, which was the 
first engine capable of executing 
Phone Notes applications, enables 
the telephone to function as a lim- 
ited Notes client. Callers can ac- 
cess Notes databases, enter voice 
and numeric data, and retrieve 
voice, numeric, and (with the optional text- 
to-speech module) textual information. 
How's the quality of the text-to-speech 
output? "It's improving, " says Simpact's 
vice president of marketing, Steve Adams. 
“You can have the fields read out of a sales- 
order database, but you probably don't 
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Distributed Call Center 


With Teloquent's DCC, the phone company's 
central office delivers an ISDN setup message for 
each customer call to PhoneServer (1). 
PhoneServer automatically selects the best way | 
to route the call (2); if necessary, it can ask 
VoiceServer to request more information from the 
customer. PhoneServer then alerts the best 
available agent (3) and sends him or her 
Information about the call. Next, PhoneServer 
Issues an ISDN transfer message to the 
central office [4). Finally, PhoneServer 

^. forwards all customer and agent 

p L~, statistics to the supervisor (5). 
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Adventures. Inc. 


Опе of these is a color proof and one is output 
from our new printer. We forgot which is which. 


We paid $70 and waited three days for one of these. The 
other popped out of our new Tektronix Phaser" 480 in 
minutes. Pull out your loupe and start guessing. Ánd while 
you're down there staring, note our output's phenomenal 
color. PANTONE*-approved, it's perfect for matching 
those tricky product colors, logos and skin tones. You 
might also notice the full 11" x 17" print area. Yes, 
Virginia, there are tabloid-sized full bleeds. And it shares 


easily: the Phaser 480 is a work group printer for Macs, 


For a free print saniple or dealer loc 


PCs or workstations. Plus, it boasts a powerful RISC 
processor and true Adobe? PostScript” Level 2. Spread- 
sized bleeds? Reprint quality comps? Pre-film proofing 
right at your desk? Welcome to preproduction heaven. 
So head down to your nearest 


Tektronix dealer to see for your- 


self. Апа by the Way, our guess is 
that the one on the bottom is our 


print. Well, then again ... 


Tektro nix 


alion call 800/835-6100, Dept. 32], 


Phaser is trademark uf Tektrunix, Inc. All other marks are trademarks or registered! trodemark of their respective compunies. 
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want to listen to the text of a Dow Jones re- 
port." Developers are building systems to 
support help desk, event registration, hu- 
man resources benefit selection, and sales 
support applications, according to Phone 
Notes product manager Loretta Jones. 

In some cases, computer telephony ap- 
plications are so strategic that people won't 
even discuss them. We're continually sur- 
prised by the vision- 
ary ideas integrators 
come up with," says 
Bob Edgar, president 
of Parity Software 
Development (San 
Francisco, СА) and 
author of PC-Based 
Voice Processing 
(Flatiron Publishing, 
1994). Edgar de- 
scribes Parity's VOS 
Development System 
as "the Clipper of 
voice," a common 
language for devel- 
opers of turnkey 
voice-based systems. 
Edgar won't say what kinds of applica- 
tions Parity's best customers are building: 
“They trust me not to give away their com- 
petiti ve advantage." 


Unified Messaging 

An application of computer telephony that 
will grab virtually everyone's attention is 
unified voice, fax, and E-mail messaging. 
Everyone would like to be able to ran- 
domly access these different message types 
from a single inbox. Some solutions are 
here today. Applied Voice Technology's 
CallXPress3 Desktop presents voice and 
fax messages in a single inbox, with fu- 
ture support planned for E-mail. The same 
holds true for Active Voice's TeLANophy 
(ViewMail and the forthcoming E-Mail 
Notify/Delivery). Centigram Communi- 
cations also plans to integrate E-mail into 
future releases of its OneView. For now, 
OneView handles voice and fax in a single 
inbox and lets you combine the two in 
compound messages, according to Ben 
Tang, manager of product marketing. 
Centigram's TextMemo lets you listen to 
your E-mail over the phone. VMX (now 
the Octel Client Server Software Division) 
unifies voice and E-mail today; its VMX- 
mail puts voice mail directly into Microsoft 
Mail and cc:Mail (and soon Lotus Notes) 
inboxes. 

While these first implementations of 
unified messaging are intriguing, most ob- 
servers agree that truly robust solutions 
are yet to come. For voice- and call-pro- 
cessing vendors such as Active Voice and 
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Customer service 
Federal Express (Memphis, TN) has installed voice-response 
systems in its call centers. Customers 
can call an 800 number over an ISDN con- 
nection. Using ANI [automatic number 
identification], Ше system routes the 

call to an agent and automatically 
displays the appropriate information 

on the agent's computer. The customer | 
can also choose automated voice re- 
sponse to get the status of a package, ^ 
shipping rates, or pickup schedules. 


Applied Voice Technology, delivering 
GUI control of the voice mailbox was an 
obvious way to enhance their products. 
Expensive, fixed-function voice-mail sys- 
tems like AT&T's Audix are now being 
challenged by more flexible, PC-based 
third-party systems, not only for reasons of 
cost, but because the new systems can do 
some very interesting and powerful things. 


When you play a voice message, for ex- 
ample, you're likely to want to reply. Ac- 
tive Voice's TeLANophy initiates the re- 
turn call with a mouse-click. A caller who 
transmits a fax may be prompted by the 
voice server, Repartee, to attach voice an- 
notations to the fax. Repartee also sup- 
ports dynamic, real-time message han- 
dling. "Suppose you call me at ] p.m.," 
says Active Voice's Rod Kuhn, “and I’m 
expecting an important call from my boss 
around the same time. With ViewCall (due 
in the third quarter), 1 can be alerted that 
my boss is holding for me at the auto- 
attendant while I’m talking to you. If mul- 
tiple calls are stacked up there, I can view 
them and choose which to connect to." 
Voice servers wielding a combination of 
call-control, IVR, and voice-mail tech- 
nologies are increasingly able to add in- 
telligence to the basic switching provided 
by the PBX. That's a fascinating develop- 
ment, with far-reaching implications, but it 
doesn't in itself lead to the unification of 
voice mail and E-mail. 

Dennis King, executive vice president of 
market development at Applied Voice 
Technology, believes the future of unified 
messaging lies with messaging engines 
such as those forthcoming from Lotus (Lo- 
tus Communications Server) and Microsoft 
(Enterprise Messaging Server), built to 
handle large binary objects as well as text. 
To integrate voice and E-mail today, you 
have to cross-reference separate message 
stores. These links, which can be fragile 
enough to maintain in a single location, 


can become unsupportable in a distributed 
environment. *If I have my E-mail and 
voice-mail systems tied together in Chi- 
cago," asks King, "and Chicago connects 
to New York on the corporate WAN, how 
do I replicate the voice functionality over 
in New York?" It can be done, counters 
Bob Greco, vice president of product de- 
velopment for Active Voice, and it has 
to be, because even 
when voice and mes- 
sage stores consoli- 
date locally, there 
remains the hard 
problem of distri- 
bution. 


Anywhere, Anytime 
Phones achieve a 
kind of invisibility. 
They melt into the 
woodwork. You use 
phones unconscious- 
ly (unlike PCs), апа . 
while that's a great 
thing for most peo- 
ple, it's a problem for 
those pushing computer telephony. Harry 
Newton, publisher of Computer Telepho- 
ny and Teleconnect magazines and pro- 
moter of the annual Computer Telephony 
show in Dallas, likes to point out that with 
99 percent of the world's phones, you can't 
even backspace to correct a miskeyed en- 
try. What's even more amazing is that the 
average computer user never thinks to 
complain about the lack of a feature that, if 
missing from a software application, would 
raise instant howls of protest. 

Computers can help phones become 
much smarter than they are now, in ways 
that both subtly and dramatically change 
how we live and work. The rate-limiting 
factor isn't technology, but imagination. 
Because people don't see phones for what 
they really are—ubiquitous, user-friend- 
ly terminals that connect any where, any- 
time—it’s hard to envision computer tele- 
phony applications, and harder still to 
cost-justify them, 

"It's great to have Harry Newton out 
there evangelizing," says Paul Kulas, "but 
he's the only one who's making money. 
It's tough to sell a bean counter on intan- 
gibles. They say ‘that’s really neat.’ They 
don't ask ‘how much is it?’ " That's a 
healthy skepticism. It can change quickly 
into technology lust, though, as more ear- 
ly adopters demonstrate real competitive 
advantages. Ш 
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Jon Udell is a BYTE senior technical editor at 
large. You can contact him on the Internet or BIX 
at judell@ bix.com. 


Millions of people connect with Adaptec" 
ISA-to-SCSI host adapters for one reason. 
They work. Why? They're tested with over 
two hundred hardware and software 
products. Eleven operating systems. And, 

in PCs from Acer 
to Zeos. In fact, 
before most SCSI 
peripheral ven- 


dors ship their 


— 


products, they test them with our AHA*-1540. 


Its bus mastering capabilities ape 


' ' ‚ M 
give you top performance in multi- | $E 


tasking environments, like the Кате 
upcoming Windows 4.0. And, with built-in 
SCSISelect* software, installing and config- 
uring peripherals takes just minutes. 

For users that are only interested in 
single-tasking Windows environments, 


our AHA-1520 is a lower cost option. And 


©1994 Adapter, lnc. АЙ rights reserved. Adapter, ha Adopt loge, AMA, УСЫ ond Юге are trademevis of Adopter, which moy be regriered in some juradidiom. 
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it still delivers Fast SCSI performance and 
supports all major operating systems. 
Whichever host adapter is right for you, 
you'll enjoy the quality, reliability and com- 
patibility provided by all Adaptec IOware" 
solutions. Call Adaptec today at 1-800-934-2766. 
And get on the world's most popular ISA bus. 


Gladaptec 


I/O. NOW MORE IMPORTANT THAN EVER. 


Ihe ZEOS Pantera: 


EXPERTS NAME THE ZEOS PANTERA #1 
(C computing 


“Rocket fast performance and a 
great price make this our favorite Pen- 
tium of the lot,” PC/Computing said. 
B" Top computer experts at five 
^m — www leading publications agree that the 
PC нир j Windows ZEOS Pantera is the best Pentium- 
processor based system available. 

The ZEOS Pantera has earned: 

B PC Magazine Editors Choice 
(April 12, 1994) 

B Computer Shopper "top choice" (April 1994) 

B PC/Computing BEST (May 1994) 


— 
nn 
MAGAZINE] 


June 1994 June 1994 


и PC World Best Buy June 1994) controller; 3 PCI slots (one contains our PCI = 
= Windows Sources Experts Pick (June 1994). local bus video card) in addition to 5 ISA slots; ) 
These prestigi- and on-board Fast SCSI-2 option. And all Pantera B. | 
ous awards all add systems are 100% compatible with every major It runs with 
anor E - network operating system on the market. NetWare 
are your $1 choice. ALL THE EXTRAS 
Dont settle for INCLUDED 
less. The ZEOS Pan- The best news: We 
tera has it all. PC/ E give you all this at a 
Computing concurs: | marvelous price. 
"Hot performance, = There's no doubt about 
room for expand- | it. PC/Computing 
ability, and a low said: “We suggest you 
price make this sys- spend your money 
tem our top choice.” 2 M 
ers the ue 
POWER of any system we 
BEYOND tested" Windows 
POWER Sources agrees: 
"At the top is the “ZEOS Pantera 
new ZEOS Pantera- Moss? WV. = + шш offers the best 
66, a Pentium-66 ap ata a FET Pii? ah RT performance for 
that recorded the ZEOS PANTERA the price" 
fastest benchmark - The value 
results ever to come out of the PC World Test Center,” doesn't stop with your purchase. You get the best service 
reported PC World. and support in the business. In fact, ZEOS has СОПУ 
PC Magazine said: “ZEOS Pantera-66 combines quality won more PC Magazine Readers’ Choice for 79" M хо 
features, good price, and high performance.... A consistently ^ Service & Reliability awards than any other Б UE 
above-average performer on all our benchmark tests..." company-five in all. We were the first to pro- | EUN f 


The ZEOS Pantera received the highest marks on many 
benchmark tests including the Graphics WinMark and Disk 
WinMark tests run by PC Magazine. Its Disk WinMark 
surpassed the next closest competitor by 35 percent! 

What makes the Pantera fly at supersonic speeds? A 
ZEOS designed motherboard with exceptional features 
such as a hot new integrated PCI Local Bus IDE Controller 


Simply Cant 


(supporting up to four IDE devices) that, as PC Magazine 
said, "pushes disk access into new territory" 


PENTIUM & 486 PANTERAS 

Even better, we now incorporate the latest award-winning 
Pantera technology (including PCT) to our 486 PCs. The 
new 486 Panteras are the 486 answer to both the value- 
minded and power-hungry user. There's a package right 
for you, or well custom configure one to your exact needs! 

The expanded Pantera line includes more processors- 
from a 486SX-25 to a DX4-100 all the way to a Pentium-90! 
These new, improved and even more affordable systems 
feature local bus IDE hard drives from 214MB to 1GB; 
memory from 4MB to 24MB; a new 64-bit video _ 


vide 24-hour toll-free technical support-every day! 

ZEOS offers you all this and more. It's easy to see why 
the Pantera is the ^number one power desktop Best Buy" It's 
the Editors Choice. Make it your choice. As PC/Computing 
said, "there's no doubt which machine you should choose: 
ZEOS's Pantera...this is a deal you simply can't pass up.” 
Call your ZEOS Systems Consultant now at 800-554-5226. 


“This Is A Dea 


OU 


Pass Up. —PC(Computing BEST, May 194 


PROCESSORS 


PACKAGE 1 


PACKAGE 3 


PACKAGE 4 


486SX-33 
486DX-33 
486DX2-66 
DX4-100 
PENTIUM-66 
PENTIUM-90 


More processors 
available. Call for details. 


STANDARD WITH 

EVERY ZEOS 

PANTERA’ SYSTEM 

а Genuine Intel 
Processor. 

ш PCi local bus 


serial ports and 
one enhanced parallel port. 


= Three PCI slots and five 


color graphics 


ISA slots. 

= Optional on-board Fast 
SCSI-2 socket. 

в lash BIOS. 

m 200 watt power supply with 
built-in surge suppressor. 
Switchable between 115 


= ZEOS 101-key space-saving 
keyboard. 

= FCC Certified Class B; 
UL Listed. 


= Complete ZEOS Customer 
Satisfaction Package. 


PENTIUM EXTRAS: 


и RAM expandable to 192MB. 


a Integrated business audio. 
486 EXTRAS: 


= RAM expandable to 128MB. 
SEPA Energy Star compliant. 


Fax Orders: 800-362-1205 or 612-362-1205. Phone Orders: Government: 
800-245-2449, Outside U.S. and Canada: 612-362-1212. Purchase Orders, 
MasterCard, VISA, Am Ex, Discover, Z-Card* COD and affordable leasing 


$1495 Lease$63/ma 
$1645 Lease $60/ma 
$1795 Lease 565/mo. 
$2095 Lease $76/mo. 
$2395 Lease$87/mo. 
$2595 Lease$94/mo. 


а4МВ RAM 


m 214MB local bus IDE 
hard drive w/32K cache 

83.5" 144MB 
floppy drive 

m 64-bit Windows-accel- 
erated PCI local bus 
SVGA color graphics 
card with IMB RAM 

a ZEOS 14" 1024 x 768 
non-interlaced SVGA 
color monitor, . 28mm 
dot pitch 

m Six-bay desktop case 
with two cooling fans 

и MS-DOS 6.2, Windows 
for Workgroups 3.11, 
Microsoft Mouse 


$1795 Lease $65/mo. 
$1945 Lease$70/mo. 
$2095 Lease$%/mo. 
$2395  Lease$87/mo. 
$2695 Lease $98/mo. 
$2895 Lease$105/ma 


= SMB RAM 


= 426MB local bus IDE 
hard drive w/128K cache 

= 2X CD-ROM drive, 
3.5" 144MB floppy 

и 64-bit Windows-accel- 
E ы local ЭЕ 

color gra 

card with AM 

а ZEOS 14" 1024 x 768 
non-interlaced SVGA 
color monitor, .28mm. 
dot pitch 

m Six-bay desktop case 
with two cooling fans 

а MS-DOS 6.2, Windows 
for Workgroups 3.11, 
Microsoft Mouse 


$2195 Lease 571/mo. 
$2345 Lease $85/ma 
$2495 Lease $90/ ma. 
$2795 Lease $101/ma. 
$3095 Lease $102/mo 
$3295 Lease $109/mo. 


= 16MB RAM 


и 528MB local bus IDE 
hard drive w/256K cache 

m 2X CD-ROM drive, 
3.5" 144MB floppy 

m 64-bit Windows-accel- 
erated PCI local bus 
SVGA color graphics 
card with IMB RAM 

в ZEOS 14" 1024 x 768 
non-interlaced SVGA 
color monitor, .28mm 
dot pitch 


$2795 Lease$i01/mo. 
$2945 LeaseS107/mo. 
$3095 Lease SK2/ ma. 
$3395 Lease $112/mo. 
$3695 Lease $122/mo. 
$3895 Lease $129/mo. 


a 24MB RAM 


= 1GB local bus IDE 
hard drive w/256K cache 


= 2X CD-ROM drive, 
3.5" 144MB floppy 


B 64-bit Windows-accel- 
erated PCI local bus 
SVGA color graphics 
card with IMB RAM 

в ZEOS 14" 1024 x 768 
non-interlaced SVGA 


color monitor, .28mm 
dot pitch 


а Six-bay desktop case п Six-bay desktop case 
with two cooling fans with two cooling fans 

a MS-DOS 6.2, Windows | m MS-DOS 6.2, Windows 
for Workgroups 3.11, for Workgroups 3.11, 
Microsoft Mouse Microsoft Mouse 

= Choice of Lotus m Choice of Lotus 
Windows application Windows application 


FAVORITE OPTIONS 


528MB TO 1GB HDD UPGRADE 
1МВ TO 2MB VIDEO RAM UPGRADE 


DIAMOND STEALTH 64/PCI VIDEO 
CARD WITH 2MB VRAM 


ZEOS 15" MONITOR UPGRADE 


SVGA NI, 1024 x 768, flat screen 
ZEOS 17" MONITOR UPGRADE 


ADAPTEC 6360 SCSI CONTROLLER CHIP 
For on-board SCSL Includes drivers 


14.4 BPS V.32 BIS MODEM 
WITH 14.4 BPS SEND/RECEIVE FAX 


programs. Open 24 Hours a Day, 365 Days a Year! 


Lid, 1301 Industrial Bivd., Minneapolis, MN 55413 USA. ZEOS isa publicly traded company (NASDAQ symbol: ZEOS 
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CALL NOW TOLL FREE 


——— 


96/48/24 V.42 BIS 
SEND/RECEIVE FAX MODEM 


INTERNAL TAPE BACKUP 

80 to 250MB (with compression), 

includes backup software 

10-BAY VERTICAL CASE 

MULTIMEDIA UPGRADE 

16-bit sound card. Stereo speakers 

LOTUS SMARTSUITE UPGRADE 

Five Windows applications in one box! 

Many other affordable up, 

and options available. Call 


ades 
details! 


INTERNATIONAL, LTD. 


PAN-BYT-9407 


State of the Art 


RKING $ 


Well-engineered work-flow and workgroup application 


SCOTT WALLACE Р a ‚ 


We: flow is a topic that increas- 
ingly captures the attention of tech- 
nologists and operations people alike. This 
growing interest in work flow is an ac- 
knowledgment that while the primary plat- 
form for contemporary computing is the in- 
dividual’s desktop, a group usually gets 
work done, not someone working alone. 

In most organizations today, groups are 
supported by an often eclectic combination 
of leading-edge and ancient services. Couri- 
ers, postal delivery, and phone and fax com- 
munications are mixed with LANs and 
desktop computers supporting applications 
ranging from E-mail and office productiv- 
ity suites through work-flow and document 
management to desktop videoconferenc- 
ing and intelligent information-gathering 
agents (see the figure "Workgroup Support 
Applications"). The goal of each is to sup- 
port the detailed and diverse flow of infor- 
mation and services throughout working 
groups within and across enterprises. 

At the core of these working groups— 
and of all groupware, for that matter—is a 
model, implicit or explicit, of the work- 
ings of the group. Effective use of any kind 
of group-support service requires a clear, 
unambiguous understanding of what the 
group is trying to do and how it goes about 
doing that. And tools that analyze and doc- 
ument the group's purposes, processes, 
interactions, and information needs are 
critical to developing an explicit under- 
standing and a model of work and its flow. 


BPA and Reengineering 

In most organizations, BPA (business pro- 
cess analysis) and modeling tools have been 
introduced either through work-flow ap- 
plications or reengineering initiatives. His- 
torically, work-flow vendors were pioneers 
in routing electronic objects around the of- 
fice, and many have built on their experi- 
ence to develop strong process-analysis and 


modeling offerings. 

Reengineering—often associat- | 
ed with work-flow implementa- 
tions—is also driving interest in 
process analysis and modeling. А 
recent survey of Business Week | 
600 companies showed that re- | 
engineering is on the corporate IT | 
(information technology) agenda 
and that process-modeling tools 
are playing a critical role in fo- | 
cusing reengineering efforts and 
making them effective. Many or- 
ganizations reengineer without 
using process-analysis tools, but 
adding process modeling to the 
reengineering effort nearly doubles 
the probability of success (see Thornton 
May's "Know Your Work-Flow Tools"). 

Reengineering initiatives, while often 
driven by new systems or functions, must 
effectively leverage old equipment and 
software investments and legacy skill sets. 
(Meichun Hsu and Mike Howard address 
work-flow-legacy integration in "Work- 
Flow and Legacy Systems.") In many en- 
terprises, contemporary analysis and mod- 
eling tools provide a bridge between the 
old and the new, supporting efforts to 
reengineer legacy systems with new GUI- 
based software running on relatively open 
Unix, DOS. and Windows platforms. This 
happy coincidence means that legacy tools 
are not necessary to reengineer legacy sys- 
tems and that programming and support 
staff can gain experience with desktop op- 
erating environments as they maintain and 
link legacy systems to newer applications. 


New Tools, New Benefits 

Newer, more graphics-oriented BPA tools 

help to smooth gaps between applications 

by supporting the capture, depiction, and 

detailed modeling of these relationships. 

Indeed, process repositories that describe in 
comprehensive operational terms 
the interaction of process, data, 
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to effective return on IT resources 
as data repositories were in data- 
base development efforts. Some 
would argue that work-flow and 
reengineering initiatives are more 
instrumental to increasing pro- 
ductivity than modernized data 
repositories. 

All this may sound suspi- 


Process analysis and modeling are at the core of a wide varlety of 
workgroup support applications. 
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ciously like the kind of talk one heard five 
years ago concerning upperCASE tools. 
The difference is that, today, process-analy- 
sis and modeling tools support the kind of 
interprocess and cross-operations analysis 
and modeling that was missing before. Pro- 
cess has become a first-class citizen, rather 
than a second-class cousin to data. 


New Experiences 

What about organizations using these new 
tools; are they finding tangible improve- 
ments in their analysis and modeling and in 
the systems that result? The answer is yes; 
they are also finding that such systems 
cannot be engineered in a glass house. To 
generate appropriate and robust systems, 
analysis must be guided by the details of 
daily operations and the hands of business 
managers, not IT managers. Systems anal- 
ysis disciplines alone cannot ensure suc- 
cess, in part because many of the obstacles 
to success are to be found in business op- 
erations, not in the IT department or the 
systems it develops or supports. 

Many enterprises are concluding that 
leadership of work-flow and reengineer- 
ing initiatives, and the analysis and plan- 
ning that is found early in such efforts, 
must come at least as much from line man- 
agement as from IT. Contemporary mod- 
eling tools, in contrast to earlier analysis 
and CASE products, offer sufficient user- 
friendliness that operations managers, 
rather than systems analysts or IT profes- 
sionals, can take advantage of them. As a 
result, more process-related information 
is captured and accurately modeled, and 
the resulting applications and systems more 
effectively serve the organization. W 


Scott Wallace is a BYTE technical editor. You can 
reach him on the Internet or BIX at swallace@ 
bix.com. 
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Analysis and modeling tools for work flow come in a wide range of capabilities and prices 
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| | Му" flow is fast becoming the 

glue that binds segmented client/ 
| server computer applications into a con- 
tinuum of processes capable of support- 
ing group work. What's most critical in 
making this work is providing the right 
support at the right times in the right 
places. Here, effective use of process- 
analysis and modeling tools could be the 
difference between a successful work-flow 
implementation and a disaster. Whether 
the goal is to reengineer operations, to add 
work flow to existing applications, or to 
lay the foundation for groupware applica- 
tions, process-modeling tools provide a 
variety of support functions. 

Analysis and modeling tools can be bro- 
ken into four basic classes. First, at the 
low end are diagramming or drawing tools 
that help you depict work flows and link 
text descriptions of work processes to the 
drawings. Next come traditional work- 
flow tools that analyze and model using a 
variety of process templates and routing 
rules. Then, more sophisticated CASE and 
industrial-engineering software provides 
analysis and modeling support for systems 
designers and engineers skilled in the tools 
and their underlying methodologies. Fi- 
nally, "religious" tools are similar to the 
CASE class of tool, but you have to buy 
into a conceptual framework for tool ap- 
plication and use. 

Work-flow tools help break apart exist- 
ing business processes and depict the in- 
dividual processes using “maps” or other 
graphical aids. Next, they provide run-time 
statistics on processes and the resources 
the processes use. In other words, these 
tools help quantify productivity and qual- 
ity for each connected user. 

Modeling tools also help you develop 
new processes and provide a means of 
simulating the new processes and under- 
standing the operational and technical im- 
plications of each revised process. Finally, 
process-analysis and modeling tools let 
you see how new processes fit with older 
processes, applications, and platforms. 

continued 
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Work-flow tools differ widely in terms of ease of use, 
functionality, and popularity. Each class is represented 
proportionally according to its 1993 sales revenue. 


Ideally, these tools will support the devel- 
opment of prototype applications that can 
be scaled into production. The problem is 
that it is not a simple matter to design eas- 
ily mastered tools that enable you to take 
the abstract concept of empowerment and 
focus it on a specific work environment 
and the processes within. 


Electronic Pencils 

Diagramming or drawing tools, sometimes 
called electronic pencils, are products de- 
signed to support the drawing of “as is" 
and "should be" pictures of the processes 
and work flows. These products require 
few specialized user skills and in most 
cases, are not nearly as full-featured and 
functional as the technologies that systems 
analysts and design professionals typical- 
ly use. 

Consulting firms that practice reengi- 
neering are heavy consumers of electron- 
ic-pencil products, which are used behind 
the scenes to render the whiteboard scrib- 
blings "pretty enough" for presentation to 
senior management. А$ such, much of their 
value is cosmetic in nature. À number of 
internal reengineering departments use 
electronic pencils to graphically enhance 
their drawings of processes and work 
flows. This market subsegment is charac- 
terized by “shrink-wrap” pricing, typical- 
ly $99 to $350. 

HavenTree Software’s (Kingston, On- 
tario, Canada) EasyFlow for Macintosh 
and EasyFlow for DOS are popular elec- 
tronic-pencil packages. HavenTree plans to 
release a Windows version this summer. 
Other examples include Macflow from 
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Mainstay (Camarillo, CA) and 
FlowCharting 3 from Patton & Pat- 
ton (Morgan Hill, CA). Featurewise, 
most electronic-pencil packages are 
similar. People tend to choose the 
ones that best fit their preferred 
method of drawing. 


Mainstream Work-Flow Tools 
FileNet, IBM, Sigma Imaging Sys- 
tems, and Wang lived through the 
early days of process modeling 
when the only way people could 
purchase proven work-flow engines 
was to buy a total electronic-imag- 
ing package. Then, image digitiza- 
tion and manipulation were consid- 
ered the more valuable aspects of 
the packages. These vendors fought 
the architectural battles as they struggled to 
unbundle expensive (and frequently un- 
wanted) optical functionality (e.g., opti- 
cal jukeboxes, scanners, and so on) from 
work flow. 

In the near future, work flow will be 
unbundled from process-modeling utili- 
ties, enabling customers to mix and match 
functions and products. The work-flow 
tools market is characterized by vendor- 
specific channel strategies with attractive 
high-volume, per-seat pricing going to 
high-impact reference accounts. 

DEC's (Maynard, MA) LinkWorks de- 
fines the new age of work-flow software. 
It was designed with multiple users in 
mind, didn't arrive with a lot of legacy 


baggage, and never let the total life cycle 
cost (i.e., maintainability and expandabil- 
ity) get far out of sight. The DEC offer- 
ing lets you customize the flow of infor- 
mation among database, spreadsheet, word 
processing, E-mail, and graphics applica- 
tions. The LinkWorks application inte- 
gration framework supports Microsoft 
Windows, Macintosh, OS/2, and Motif 
clients; DEC OSF/1, OpenVMS, SCO 
Unix, Ultrix, Hewlett-Packard HP/UX, 
and IBM AIX servers; TCP/IP and DEC- 
net network protocols; and relational data- 
bases including Informix, Ingres, Oracle, 
and DEC's Вар. 

The Bank of Montreal in Toronto, On- 
tario, recently implemented a work-flow 
environment for its credit applications 
using LinkWorks. The first priority of the 
project was to organize information around 
corporate client relationships. The second 
priority was to start delivering informa- 
tion in a more timely manner directly to 
people who needed it. Link Works became 
the technological glue for the project. It 
gave the project a unified and centrally 
managed, multiuser system environment. 

The prototype system involved 25 users 
in Toronto. All desktop applications are 
run off of a Novell NetWare server. Con- 
nectivity is provided via token-ring con- 
nections on each floor with an Ethernet 
backbone tying the floor-LANs together. 
The post prototype rollout involved linking 
Chicago operations with users in Toronto 
by means of a 128-Kbps line. 
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EasyFlow from HavenTree Software allows you to йин flowcharts of processes d work flows. 


STATISTICA/w* (for Windows) Complete Statistical Sys- 
tem with thousands of on-screen customizable, presentation-quality 
graphs fully integrated with all procedures ш Complete Windows 3.1 
support, DDE, OLE, TT-fonts, multiple toolbars, right mouse button 
support ш Unlimited numbers of data-, results-, and graph-windows 
в Inter-window integration: data, results, and graphs can be treated 
as objects and converted into one another in a number of ways m 
The largest selection of statistics and graphs in a single system; 
comprehensive implementations of: Exploratory techniques; multi- 
way tables with banners (presentation-quality reports); nonpara- 
metrics; distribution fitting; multiple regression; general nonlinear 
estimation; stepwise logit/probit, general ANCOVA/MANCOVA; step- 
wise discriminant analysis; log-linear analysis; factor analysis; clus- 
ter analysis; multidimensional scaling; canonical correlation; item 
analysis/reliability; survival analysis; time series modeling; forecast- 
ing; lags analysis; quality control; process analysis; experimental de- 
sign (with Taguchi); and much more m Manuals with comprehen- 
sive introductions to each procedure and examples m Hypertext- 
based Stats Advisor expert system m Extensive data management fa- 
cilities (spreadsheet with long formulas, block operations, ad- 
vanced Clipboard support, DDE hot links, relational merge, data 
verification, powerful programming language) m Batch command 
language and macros also supported, “turn-key system" options ш 
All output displayed in Scrollsheets™ (dynamic, customizable, pres- 
entation-quality tables with toolbars, pop-up windows, and instant 
2D, 3D and multiple graphs) ш Extremely large analysis designs 
(e.g., correlation matrices up to 32,000x32,000, unlimited ANOVA 
designs) ш Megafile Manager with up to 32,000 variables (8 Mb) 
per record m Unlimited size of files; extended (“quadruple”) preci- 
sion; unmatched speed a Exchanges data and graphs with other ap- E m 
plications via DDE or an extensive selection of file import/export fa- | И: sit; EE d N j n i" idc 
cillties ш Hundreds of types of graphs, including categorized multi- [i ач Eu B Hi "m 
ple 2D and 3D graphs, matrix plots, icons, and unique multivariate L [3 M ij: EM PE in m 
(e.g., 4D) graphs ш Facilities to custom design new graphs and add ЗИ 3j v i ШЕ i 
them permanently to menu ш On-screen graph customization with 8 - н и yuu „цм 
advanced drawing tools, interactive stretching and resizing of com- ре Ж 

plex objects, interactive embedding of graphs and artwork, special 
effects, icons, maps, multi-graphics management, page layout con- 
trol for slides and printouts; unmatched speed of graph redraw m 
Interactive rotation, perspective and cross-sections of all 3D and 4D 
graphs m Extensive selection of tools for graphical exploration of 
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data: fitting, smoothing, overlaying, spectral planes, projections, lay- Е HB 

егей compressions, marked subsets а Price $995. BE 
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Quick STATISTICA/w™ (for Windows) A comprehen- Е ШЫ: 


sive selection of basic statistics and the full graphics capabilities of 
STATISTICA m Price $495. 


STATISTICA/pos" (for DOS) A STATISTICA/v-compat- 
ible data analysis system m Price $795. 


Quick STATISTICA/pbos" (for DOS) A subset of STA- 
TISTICA/Dos statistics and graphics m Price $295. 


Domestic sh/h $10 per product; 14-day money back guarantee. 
Circle 132 on Inquiry Card. 


STATISTICA/Mac™ (for Macintosh) А STATISTICA/W-compatible, 


ava | TM comprehensive data analysis and graphics system designed for the Macintosh m 

A Stat Soft Large selection of statistical methods fully integrated with presentation-quality 
graphics (Incl EDA, multiplots, a wide selection of interactively rotatable 3D 

2325 E. 13th St. • Tulsa, OK 74104 » (918) 583-4149 graphs; MacDraw-style tools) m Unlimited size of files is Full support for System 


7, incl. “Publish and Subscribe” m Price $695. 
Quick STATISTICA/Mac™ (for Macintosh) A subset of STATIS- 


Fax: (918) 583-4376 


Overseas Offices: StatSoft of Europe (Hamburg, FAG), ph: 040/4200347, fax: TICA/Mac: a comprehensive selection of basic statistics and the full graphics ca- 
040/4911310; StatSoft UK (London, UK), ph: 0462482822, tax: 0462/482855; StatSoft pabilities of STATISTICA Mac m Price $395. 
Pacific (Melbourne, Australia), ph: (03) 663 6580, fax: (03) 663 6117; StatiSoft Canada- 


ССО (Ontario), ph: 905-849-0737. fax: 905-849-0918. StatSott France (Paris). ph: (1) 45 66 97 00, fax (1) 45 66 06 51; Available from other Authorized Representatives worldwide: Sweden: AkademiData Scientific АВ ph: 018- 
210035, lax: 016-210033; Finland: Statcon Oy ph: 24-334078, fax: 24-333867, Belgium: Texma Newtsch 10 61 16 28; South Africa: Osiris Technical Systems 12-663-4500; Japan (Macintosh): Three's Company, Inc., 03-3770- 7600; 
Japan (Windows): Design Technologies, Inc., 03-3687-1110. 
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DEC AND WANG PUT IT ALL TOGETHER 


DEC (Maynard, MA) has assembled a suite of work-flow, modeling, and 
groupware products that astutely address the needs of organizations going 
forward with reengineering and work-flow Initiatives. The process modeling 
part of the product line is DECmodel, a slick plece of modeling code that 
tracks process-related activities across multiple dimensions, including 
cost, time, transactions, or whatever the business unit manager wants 
to monitor. An interesting feature allows you to look at the process from mul- 
tiple perspectives (e.g., from that of a senior manager, a middie manager, 
or a technician). 

The product allows the modeler to test, verify, 
and validate ideas for improving business opera- 
tions, answers “what-if” questions on the work pro- 
cess being mapped, builds working simulations, 
and runs on standard MS-DOS-compatible PCs or tones un- 
der Windows 3.1, Perhaps most noteworthy about DECmode! 
is that you can use It as a stand-alone modeling aid or link it with 
a new product from DEC, code-named RFM (Reliable Flow Manager), which 
actually generates code. At the time of this writing, RFM just emerged 

. from external field tests. The product has already been incorporated into 
. the RAELS (Rapid Access Electronic Library System), an integrated document 
management system that Loral Space and Range Systems designed, 

. RFM separates processes from applications that are separated from data, 
which are then separated from organizational issues and considerations. 
RFM takes a graphical view of the business and, in real time, converts 
that view to a script language that is uploaded to the server. Early Instal- 
lations have used OSF/1 on DEC Alpha machines. The originating graphi- 
cal view does not have to be created on DEC's DECmodel product. You can 


create a translator for any process-modeling package. RFM's product man- 
ager estimates that on average, ЇЇ takes about 30 to 60 days for DEC 
Staff to do a translation from scratch. 


Wang Makes It Open 
Wang Laboratories (Lowell, MA) is aware of the importance of letting cus- 
tomers select and integrate the components they want. Wang's Open/work 
flow allows organizations to create and manage workflow 
procedures. It lets you organize, automate, manage, 
and fully integrate work processes with new or ex 
isting PC, LAN, Unix, and legacy applications. Wang 
links a worid-class front-end modeling capability with some 
powerful tools for people who actually build systems. 

| Tools from Wang such as Open/image Custom Controls for Mi- 
crosoft's Visual Basic product provide easy, low-cost, interactive 
client/server applications design with image creation, storage, and 
manipulation. Open/image User Objects for PowerSoft's PowerBuilder 3.0 
product allows developers to integrate document management and routing 
capabilities. Open/image Connect is a set of software products that enables 
end users, VARs, and professional services personnel to easily and quick- 
ly add image and work-flow functionality to host applications running under 
terminal emulation windows on PC workstatlons, to MS-DOS applications 
running in Microsoft Windows, and to supported Microsoft Windows ap- 
plications. 

Wang has also formed a tight relationship with Lotus Notes. Wang 15 one 
of the few Premium Resellers of Lotus Notes and has been involved with 
the product since 1991 and offers a variety of Notes-speciflc services. 


The current client architecture is based 
on Windows 3.1, DOS 6.2, and Intel-based 
PCs (with 12 MB of memory) connected to 
token-ring LANs. Each workstation sup- 
ports the network protocols required to 
connect to the NetWare-based servers 
(IPX), as well as the LinkWorks and 
Sybase servers (via TCP/IP). This protocol 
coexistence relied on the standard Novell 
environment using ODI (Open Data-Link 
Interface) software drivers as well as No- 
vell’s LAN Workplace for DOS 4.1 for 
TCP/IP support. Fast DEC Alpha servers 
run Oracle or OSF/1. The power of the 
LinkWorks framework is evidenced by 
the fact that the platform and database 
migration (historically a major source of 
trauma to end users) is transparent. End 
users' interface to the machine remains 
unchanged. 

The bank didn't want to be tied to a 
particular system or a particular vendor. It 
needed to accommodate Unix, Macintosh, 
and PC platforms—both at the front end 
and the back end. LinkWorks provided 
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the framework to accommodate all the 
disparate servers and connectivity needs. 
А variety of servers emerged in the pro- 
duction rollout. À Sybase server is a gate- 
way to the DB2 databases; a videotext 
server provides access to a repository of 
procedures and customer service infor- 
mation; and an OS/2 server running 
NewsEdge from Desktop Data (Waltham, 
МА) provides access to real-time news 
and events. 


CASE-Style Tools 
Products in this category come from two 
primary sources—CASE vendors and spe- 
cialized purveyors of industrial-engineer- 
ing software. These products make no 
bones about ease of use. They're meant 
for experienced professionals to use. 
Unlike electronic pencils or an increas- 
ing number of analysis and modeling tools 
with origins in work flow, CASE-style 
tools are probably inappropriate for use 
by individuals outside the systems design 
and development domain. If would-be 


users don't understand industrial engi- 
neering or structured programming disci- 
plines or if they do not have process mod- 
eling or reengineering expertise, the tool 
will prove frustrating, and its results will be 
less than optimal. 

CASE-style tools have developed strong 
followings among business analysts work- 
ing in the headquarters of corporate plan- 
ning departments. The reengineering 
projects in these corporate planning de- 
partments are characterized more by their 
significant role stratification (1.е., corpo- 
rate planners create the models, another set 
of people verify the models, and still dif- 
ferent people implement them) than by 
their ability to generate order-of-magni- 
tude process improvements or other busi- 
ness benefits. Further, CASE-style analysis 
and modeling tools wielded by headquar- 
ters planners do not typically produce re- 
sults quickly, because they are hard to learn 
and take a long time to execute. Much of 
the vendor activity in this niche market has 
been confined to refocusing, repackaging, 
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With Proxima's desktop projection products, projector, plug ic 4M 
you can now project computer and video images into your computer, and— | 
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power of your personal computer to Ovation" projection panels to our 
make your presentations, business meet- dazzling new Desktop Projectors and our 
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Simply connect a Proxima B a whole new way to 
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your PC or Mac and ; imagination—starting at 
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Circle 148 on Inquiry Card (RESELLERS: 149). 


+ á - m @ 


Proxima Corporation 9440 Carroll Park Осме, San Diega CA 9212 1.2298. (619) 457-5500. In Europe: Horsterweg 24, $19] RX Beek The Netherlands 31-43-5650 248 Proxima, Ми Моде, and Cyclops are registered 
trademarks and Ovation, Desktop Projector and Desktop Projection are trademarks of Proxima Corporaton Other trademarks are the property of their respective owners 


recur. Know Your Work-Flow Tools 


CMH [Ma pi Printer Interface Design 


System Edit Display Node World Mail Help 


a 
a, eb con NPRINT Doesn't maler 


Al 
Can distinguish т They'll only do il once ot twice 
hor cn 


Use Рим E For а 


"m" 


Interface to Printers? 


— Hi. — Ш 


o» PS? Yes contol ini 


„А... 


Corporate Memory Systems' CM/1 lets you visually analyze strategic problems that occur over multiple time periods. 


and remarketing older products. 

CASE-style tools exhibit a wide range in 
pricing. Tools evolving from traditional 
CASE product sets define the top of the 
market, $10,000 to $40,000. These prices, 
however, are subject to negotiation. PC- 
based CASE-style tools are more attrac- 
tively priced in the $1000-per-seat range. 

Examples of CASE-style tools include 
SIMfactory from CACI (Arlington, VA), 
which features animated work flows, and 
Business Design Facility from Texas In- 
struments (Plano, TX), which features ex- 
tensive training support. TASC-Flow from 
TASC (Reading, MA) is used extensively 
by systems integrator GTE Vantage So- 
lutions (Chantilly, V A). One of the reengi- 
neering teams at the Bank of Boston has 
recently chosen Workflow Analyzer from 
Meta Software (Cambridge, МА) as its 
process-modeling tool. 

Dictionary Software's (Sydney, Aus- 
tralia) INCASE is an easy-to-use PC-based 
CASE tool for Windows or Windows for 
Workgroups. It supports entity relation- 
ship diagrams, business-process reengi- 
neering, data-flow diagrams, and SQL 
table generation. In addition, InCASE pro- 
vides an open repository (accessible from 
ODBC [Open Database Connectivity] 
databases, PowerBuilder, or Visual Ba- 
Sic), a report writer, and a query facility. 
InCASE offers a lot of functionality for 
its $1000 price. 
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Religious Tools 

These tools could be placed in other cate- 
gories if they did not require the end user 
to go through a religious conversion to the 
assumptions and beliefs of the products’ ar- 
chitectures. While Lotus Notes is probably 
the best-known groupware product and is 
clearly a "convert-creating" kind of tool, it 
does not include work-flow analysis or 
modeling functions. Third-party products 
like Clear Software's (Canton, MA) all- 
Clear (which is stronger on analysis, weak- 
er on development support) and Reach 
Software's (Sunnyvale, CA) WorkMan 
for Lotus Notes (which is weaker on analy- 
sis and stronger on development) are start- 
ing to fill that gap. 

Most religious tools reflect the efforts of 
social scientists to impose their concep- 
tion of how work should happen in real- 
world operations. For example, when Ac- 
tion Technologies (Emeryville, CA) 
created its Coordinator product, Stanford 
University computer-science professor 
Terry Winograd and management consul- 
tant Fernando Flores categorized group 
activity using models drawn heavily from 
linguistics. (Coordinator is now sold by 
DaVinci Systems in Raleigh, North Car- 
olina.) Coordinator postulates a finite num- 
ber of interactions or conversation types 
between workers. Their tool forces work- 
place communications to become very ex- 
plicit, but it does not necessarily force the 


desired action to occur. 

Consequently, what is being sold is not 
so much software as it is cultureware. Ad- 
ditionally, because the insights generated 
by these tools are not linked to code-gen- 
erating utilities such as DEC's Reliable 
Flow Manager, the economic power of the 
ideas are not implemented (see the text 
box "DEC and Wang Put It All Togeth- 
er" on page 106). The models or maps that 
these tools generate might tell you what 
is wrong or how the work flows, but they 
don't fix the problem. 

CM/] from Corporate Memory Systems 
(Austin, TX) and OrgMap from NetMap 
International (San Francisco, CÀ) are two 
other examples of religious tools. CM/1 
provides a fascinating visual method of 
working out complex, multifaceted, multi- 
time-period strategic problems. It is based 
on a social-science methodology known 
as Issue-Based Information Systems. 
OrgMap redraws the organization chart 
based on the hidden power structures re- 
vealed in person-to-person and depart- 
ment-to-department interactions. 

The program queries top executives 
about whom they have regular contact 
with. The executives then rate the im- 
portance of that contact on a scale of 1 
to 10. Both sides of the contact must con- 
firm the significance of the link. For in- 
stance, if one party assigns a 10 and the 
other a 2, then OrgMap lowers the over- 
all rating of the link to reflect the dispar- 
ity. Once all the links are rated, OrgMap 
groups employees into networks accord- 
ing to where they have the most signi- 
ficant contacts. Each network is repre- 
sented as a circle, and within that circle, 
employees are linked by lines according 
to confirmed links. 

Which analysis and modeling tools you 
use depends on the task at hand, the hard- 
ware and software infrastructure of the or- 
ganization, and the skill sets of the per- 
sonnel involved. Ideally, organizations 
will aggressively manage a portfolio of 
tools and competencies, having developed 
broad and deep expertise on multiple prod- 
ucts. Organizations able to do this will be 
in a position to mix and match products 
for “best of breed" performance. Ш 


Thornton A. May is vice president of Research & 
Education with Cambridge Technology Partners 
(Cambridge, MA), a global consulting firm. He is 
a recognized leader in the designing and delivery 
of internal management development programs 
for senior executives and CIOs at Fortune 500 
companies. He can be reached on the Internet or 
BIX at tmay@ ctp.com. 


REACH FOR THE STARS 


4 SC-726UXL 


17" Flat Screen 
1,280 x 1,024 (60Hz) High Resolution 
Mac Compatible 


$C-528UXL 
15" Flat Screen 
1,280 x 1,024 (60Hz) High Resolution 


SC-428UXL 
14" 1,024 x 768 (75 Hx) High Resolution 


macebquesd0obpé 0QO00 00001090090 hbO0OOTt0CTODOOCO»DÓCQOCÓCUPOOCTOPOSOPOCOM 


or generations, we have looked to the stars as symbols of that which cannot be reached. The StarPower Line Features: 
To be considered a star, one must display rare talent and ability to rise above the masses. © Super Fine Dot Pitch 
While the average person may never literally reach the stars, it is possible to put one to * Low Emission, MPR П 
work for you. Ж Consider the Samtron StarPower”™ line of high resolution monitors. Featuring * VGA, SVGA, XGA, VESA 
digital controls, flicker-free screens to ease eye strain and non-interlaced displays for edge to edge Compatible 
viewing, the entire line complies with EPA Energy Star” standards. Ж In addition, every Samtron • Multi-Scan 
monitor comes with an unparalleled three year parts and two year labor warranty, adding up to * Power Saving ا س‎ 


heavenly performance at down-to-earth prices. SAMTRON DISPLAYS, INC. 
NAI ( N 14251 E. Firestone Blvd. #101 La Mirada, CA 90638 
* Contact your local dealer about the StarPower line. ا‎ анонсов 


Distributors: Canada, Та: (416) 858-3000 
You wont even need a telescope to see them up close. MONITORS WITH STARPOWER™ ме, Ta: 011525325993 


The ЕРА Energy St^" ebin dars ast meses EPA пайиз of ary райис of servet. Serie! ойга in (зу кейшй estes. YEA п а adea of ылыы (hine: Marken; Co. (tj. Screen п ишш 
Circle 129 on Inauirv Card (RESELLERS- 130). 


The new AS/100. 


Black goes with everything. 


If vour business plan includes client/server computing. 
rest assured that the new AS/400° Advanced Series will 
coordinate impeccably. Everything about it is designed 
with a new openness and interoperability. to thrive in 
client/server environments. Theres open client access. to 
serve OS/2. Windows. DOS. Macintosh or СМА? зу: 
tems with equal ease and security. Powerful features that 
provide open database access and protocol-independent 
networking are built in. Theres а wide choice of AS/400 
Advanced Servers—-high performance processors fine- 
tuned for client/server duty. And thousands of AS/400 
client/server applications are ready today. In short. the 
new 45/400 is so easy to implement and manage. it rep- 
resents а new generation ій client/ server computing: à k 
system designed to stand out, even as it blends in. For 


additional information. call ] Bi О IBM-66070. ext. 641. 
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The new AS/400 Advanced S 
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State of the Art 


WORK-FLOW AND LEGACY SYSTEMS 


Adding work-flow support will become critical to legacy transaction-processing applications 


MEICHUN HSU AND MIKE HOWARD 


ANDREA BARUFFI © 1994 


here are many reasons why a com- 
pany would want to link complex, 
mainframe-resident legacy TP (transac- 
tion processing) systems with a work-flow 
system. TP systems are sharply focused 
on processing structured data for a partic- 
ular purpose, such as entering a customer's 
order or accepting a bank deposit. Such 
systems, many of which are old enough 
to vote, are accurate and reliable, but they 
have certain shortcomings in today's world 
of inexpensive desktop processing cycles 
and even less expensive storage. 
Moreover, most companies are changing 
the way they do business—pushing deci- 
sion-making authority farther down the 
hierarchy, as middle management posi- 
tions are eliminated; making work more 
interesting by assigning multiple respon- 
sibilities to teams of people, each of whom 
performs any or all tasks that the work- 
group handles collectively. Companies 
that are embracing globalization often es- 
tablish ad hoc project teams that are geo- 
graphically dispersed so that work can pro- 
ceed around the clock. Semistructured or 
unstructured information is no longer con- 
sidered unfit for business use; companies 
expect that systems will make allowances 
for data that is less than well organized. 
Developers—and, increasingly, end users— 
need an enterprise-wide view of the busi- 
ness processes that keep things humming. 


Linking Work Flow to TP 

For more than a generation, legacy TP sys- 
tems have done a superior job of handling 
the transactions that result from discrete 
business events. Typically, one event trig- 
gers a cascade of others, each carried out by 
an application that calls, and is called by, 
other applications. By one estimate, a typ- 
ical large bank may have from 2000 to 
20,000 interconnected applications. How- 
ever, many of these connections represent 
business policies and practices that may or 
may not be relevant to today's way of doing 
business. Often, no one can evaluate these 
practices—let alone modify or maintain 
the interconnected applications—because 
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the linkage among related applications is 
encoded in the applications themselves or 
documented in operational manuals. Such 
manuals tend to become part of the oral 
history of the company, with all the in- 
vention, omission, and potential for inac- 
curacy that verbal transmission implies. 

Unraveling the mysteries of current 
computer-enforced policies and practices 
is the result of business-process analysis, 
redesign, and modeling. This is painstak- 
ing work that involves inspecting both 
manual] and computer-mediated proce- 
dures; identifying those procedures that 
are unnecessary, redundant, or outdated; 
and supplanting them with processes that 
meet today's needs and are flexible enough 
to be modified as conditions change. Ac- 
cording to a 1994 Gartner Group paper, 
case studies show that companies can reap 
more than 50 percent of the benefits of 
business-process reengineering even be- 
fore they apply new technology to the re- 
designed processes. But the rest of the pay- 
off depends on automating these processes, 
and that is the purpose of developing au- 
tomated work-flow systems. 


Flow-execution engine 
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SELAA Work-Flow and Legacy Systems 


Work Flow as Integrator 

A key role for work-flow management 
software will be as the integrator of dis- 
parate applications—legacy systems from 
the mainframe days. Indeed, more than 70 
percent of reengineering efforts based on 
IT (information technology) will automate 
well-understood business processes that 
are currently paperbound, suffering from 
outdated or flawed IT systems designs, or 
just never connected to other important 
business systems. Order-entry and pur- 
chasing systems are prime examples of 
host-based systems that can benefit from 
the superimposition of work-flow systems 
that add processing logic and data to im- 
portant existing applications and manual 
processes. It is foolhardy to believe that 
existing, useful business systems can be 
scuttled. To do so involves making enor- 
mous economical, political, and sociocul- 
tural commitments. 

Increasingly, as legacy applications be- 
come modularized into encapsulated ob- 
jects, the target audience for work-flow 
systems will be professionals and knowl- 
edge workers, who typically rely on pa- 


5. Route 
result to 
next step 


6. Notify 
user B E 


User B 


Execution of a simple flow in a loan-processing system proceeds as follows: O The flow controller notifies user 
А (through user A's worklist manager) that step 1 is waiting to be done. € User A chooses to perform step 1. 
© The work-flow system's client environment invokes the application needed to perform step 1. © The 
application interacts with the flow controller and provides the application's initial arguments and then collects 
its results. © When step 1 is finished, the flow controller routes the result to the next step and notifies user B 
that step 2 is waiting. O The sequence continues for steps 2 and 3. 

As the loan flow progresses, the flow controller writes execution events into the history repository, from 
which the user can retrieve information relating to the progression of the flow. 
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per, telephones, desktop applications, and 
perhaps E-mail. Work-flow systems will 
let these end users hold more power and 
work with more flexibility by combining 
application components in new ways for ad 
hoc response to key business events. 

In the immediate future, most work- 
flow applications will be custom-devel- 
oped and proprietary to the businesses that 
use them. In the near future, however, you 
will see the entry of work-flow system 
vendors, many of them alumni of the doc- 
ument-imaging marketplace, where they 
have already cut their teeth on a subset of 
work-flow management systems. Their 
products may well take the form of work- 
flow templates, into which developers and 
end users will plug specific objects, either 
encapsulated from legacy systems or de- 
veloped specifically to meet newly identi- 
fied business needs, to accomplish specific 
purposes. Vendors will also differentiate 
themselves by offering prefabricated work 
objects. Furthermore, most of the major 
platform vendors in the marketplace to- 
day are building large direct-service ca- 
pabilities to provide systems integration, 
not necessarily biased in favor of their own 
products. 

Linking work-flow management and 
legacy host-based systems presents chal- 
lenge and opportunity to independent soft- 
ware developers and corporate IT orga- 
nizations alike. IT organizations can give 
business-process reengineering efforts a 
real-world flavor by exploring ways to in- 
corporate existing applications as work 
units in an open and flexible work-flow 
management system. Rather than letting 
boardroom demands drive business-pro- 
cess reengineering, IT can establish itself 
as a leader in solving business problems by 
developing a structured and informed ap- 
proach to work management and related 
systems. In addition, following the exam- 
ple of American Airlines, whose informa- 
tion-systems business unit sold CASE tern- 
plates developed for in-house use to other 
airlines, IT shops may discover profit-cen- 
ter potential in their own work-flow man- 
agement frameworks. 


Defining Work Flow 

Today's work-flow systems are largely 
homegrown; most are currently embed- 
ded in or integrated with document man- 
agement systems—for example, loan ap- 
plication processing systems (see the figure 
"Execution of a Simple Flow"). More 
highly evolved work-flow systems treat 
document images as objects and route 
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Unleash your 
Pentium! 


If you own a Pentium and wish 
to take full advantage of its nu- 
meric capobilities, you need NDP 
Fortran or МОР CiC++. We have 
discovered that the Pentium's nu- 
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tive to code quality. Using our 
new NDP Pentium compllers, a 
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erreur d Work-Flow and Legacy Systems 
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| Phases and associated tasks are as follows: 


Analysis—Analyze the targeted departmental or enterprise-wide 
operations, Identify resources, data objects, policies, and procedures. 


Development —Using results of the analysis phase, construct executable 


work-flow descriptions. Populate organizational 


databases, 
applications and their data-object managers, or integrate with existing 


Execution—Create and execule work-flow instances. 


Administration—-Using the status and history information provided by 
the execution phase, analyze hístory data and provide feedback to the 


nm n pts 


ES ше 


applications and data managers. 
| 
| 
| 


them through office mai] or messaging 
systems, allowing notification of the end 
user when work arrives at the workstation. 
This is all very useful, but the true payoff 
of work-flow systems will be realized 
when the abstractions of business process- 
es can be taken to a higher level, where 
business users can understand and manip- 
ulate them to optimize processes for com- 
petitive advantage. This requires that work- 
flow management systems be separated 
from document management or office sys- 
tems and that they serve as an umbrella 
for such systems. 

A full-fledged work-flow management 
system is one that supports the develop- 
ment, execution, and analysis of multistep, 
multiuser business processes. It manages 
the flow of work among participants in the 
system, based on business-specific proce- 
dures, constraints, and objectives devel- 
oped during the process-analysis and mod- 
eling efforts. Flow descriptions—not to 
be confused with data flows, which deal 
with the movement of data, not work— 
are the programs that work-flow systems 
follow in implementing a business pro- 
cess. A flow is a compound work unit, 
composed of modular work units called 
steps, and possibly other nested flows. 
Each work unit in the flow has its own de- 
scription. Modular work units are com- 
bined according to dependencies among 
them. Event-driven triggers can cause the 
modular work units to execute sequentially 


or in parallel. Flow de- 
scriptions and associated 
process information are 
stored in a process repos- 
itory, just as metadata— 
information about the data 
with which an application 
works—is stored іп a data 
dictionary. 
А work unit is an appli- 
| cation routine (or a set of 
routines, if the work unit 
is a nested flow); each 
work unit is necessary for 
| accomplishing a single 
| business function. Appli- 
cations can use different 
programming paradigms 
and run on different plat- 
forms; they are interre- 
lated by information and 
control flow. A flow can 
operate within or across 
organizational boundaries. 
The work-flow system 
ensures that individual 
flows e execute Шау and continually un- 
til they are properly terminated. The sys- 
tem tracks execution events and supports 
user inquiry and analysis of the flow's cur- 
rent execution status and history. Excep- 
tion-handling actions, such as retry and 
compensation, may be programmed in the 
flow description; alternatively, they may be 
specified ad hoc by control commands dur- 
ing execution. Exception handling may 
also require synchronization with appli- 
cations. 


develop 


Work-Flow Life Cycle 
The life cycle of the work-flow system is 
similar to that of other application systems 
(see the figure "Life Cycle of a Work-Flow 
Application"), recursively moving through 
the phases of analysis, development, exe- 
cution, and administration. Each phase re- 
quires its own environment. Similarly, 
those who interact with work-flow sys- 
tems fall into four categories. Business- 
process analysts analyze business opera- 
tions during the analysis phase, using BPR 
(business-process reengineering) tools and 
business-process models. They identify 
objects and their behaviors (or methods) in 
an abstract manner and provide input to 
developers. They can use feedback from 
the execution phase for continuous pro- 
cess improvement. 

Developers design and capture flow and 
applications descriptions during the de- 
velopment phase. Flow developers develop 


New СА- REALIZER 2.0 Beats Visual Basic 3.0. 


Compared to Visual Basic 3.0, 
CA-REALIZER" 2.0is half the cost and 
twice the product. 

CA-REALIZER is already the 
easiest, most powerful BASIC for 
Windows and OS/2, and with version 
2.0 it's even better. No one can match 
our combination of features, ease of use, 
and price. No one can make it easier 
to port your applications from 
QuickBASIC, and no one can make it 
more fun to onan for Windows and OS/2. 

CA-REALIZER also comes with a huge array of powerful, 
in il pu tools like — charts, text editors, animation, 

E an bec tablets 
jm] and database 
E) forms, along with 
Ин many features 
other BASICs dont 
offer. Arrays are 
re-dimensioned 
and processed 
automatically. 
Algorithms can 
be written as 
| formulae instead 
j of complex looped 
expressions. 
Once an applica- 
tion is complete, 
compile it into a 
stand-alone 
OS/2 or Windows 


application and distribute it royalty-free with the run-time module 
that's included. And you can generate an installation disk with the 
push of a button. Les zm. 

PC Computing said, No other WP 
Windows BASIC can match it for power PSA Aue 
and breadth of features" т 

And CA-REALIZER includes our award-winning Windows report 
writer absolutely FREE. 


Only CA-REALIZER Gives You All Of This: 


* Develop for Windows and OS/2 


* Create and save libraries of pre-coded and formatted controls dynamically 
from within REALIZER 


: * Use any standard Windows and 05/2 custom control in FormDev 


| * Integrated Programmable Application Tools such as Charts, Spreadsheets, 
| Text Editors, Graphics, Animation, and a Scheduler 


| * Easy migration of QuickBASIC applications to Windows and OS/2 

| ° Import/Export Of 1-2-3, Excel, CA-Supercalc, CA-Compete! & Xbase Files 
] * Interactive WYSIWYG application design 

] * Generation of user accessible & modiflable BASIC code 

| * Fullsupport for DDE and DLLs 

| * Instant database forms from DBF files 


¢ Dynamically expandable multi-dimensional arrays with a full range of 
array and matrix operators and functions 


Call 1-800-225-5224, Dept. 25500 
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Mm Want to hear more : 
леш about what CA-REALIZER OMPUTER 

can do for you? Call today and find out how SSOCIATES 


much better BASIC can be. 


Software superior by design. 


New CA-REALIZER 2.0 


© Computer Associates International, Inc , Islandia, NY 11788-7000. All product names referenced herein are trademarks of their respective 
companies. Cost comparison based on Visual Basic Release 30 Suggested Retail Price. PC Computing quote appeared 10/91, pg. 90. 
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flow descriptions, using flow development 
environment tools such as a flow editor 
and a flow simulator. Applications devel- 
opers develop the applications that form 
the bases of steps, using applications de- 
velopment environment tools. 

Workers, or users, initiate and carry oul 
the execution phase. These are the people 
who perform the work in a step, on whose 
behalf servers perform work, and who han- 
dle exceptions when they occur. 

Administrators manage the business 
process that the work-flow system ad- 
dresses through most of the life-cycle 
phases. They manage organizational pro- 
cess databases that hold resource descrip- 
tions and policies, such as security and re- 
source utilization policies. They may 
handle flow exceptions, monitor and con- 
trol execution, alter flow descriptions to 
react to special situations, and update de- 
scriptions. They are different from sys- 
tems managers, whose tasks fall outside 
this discussion, in that they focus on busi- 
ness processes and not on the technical as- 
pects of the computer system itself. 


REUS "A 


SERO AUCE: Tcl Work-Flow and Legacy Systems 


Principles of Work-Flow Architecture 

Certain principles provide the framework 
for a work-flow management system ar- 
chitecture. First is the separation of flow 
control and data management. The work- 
flow component manages complex events, 
triggers, and organizational policies and 
constraints as specified in high-level de- 
scriptions. [t cooperates with data man- 
agers but is not embedded in them. А sec- 
ond principle holds that the work-flow 
system is composed of open components 
that are flexible, customizable, and re- 
placeable. The heterogeneity principle al- 
lows multiple heterogeneous applications 
environments to participate in work flow. 
The reliability principle holds that work- 
flow systems can use transactional syn- 
chronization and recovery services to pre- 
serve data consistency when necessary. 
The principle of scalability declares that 
a work-flow system can be partitioned into 
logical areas of independent control called 
domains. A single flow can span multiple 
domains. The final principle, infrastruc- 
ture integration, enables the work-flow 


system to use standard services, such as 
object-request brokerage, name and trans- 
port services, and message and data-inter- 
change protocols. 

A work-flow system is not a TM (trans- 
action manager), although it may use a 
transaction manager for synchronization 
with database managers. The TM of open 
TP monitors is typically a separate, open 
component. Also, a work-flow controller is 
not a TPM (TP monitor), although it must 
interoperate with standard, open TM ser- 
vices. Finally, a work-flow system is not 
intended for coordinating relatively un- 
structured groupware activities or for mon- 
itoring personal agenda and calendar appli- 
cations. However, these applications and 
tools can interact with the work-flow sys- 
tem to offer complete work-flow func- 
tionality. 


Managing the Evolution 
The work-flow approach is applicable to 
legacy TP systems, as well as in other areas 
where support for developing and reliably 
executing long-lived computations is re- 
quired (e.g., CAD/CAM, electronic busi- 
ness documents, and imaging applications). 
TP applications are typically developed 


using a TPM, which provides a complete 
environment for supporting integrated 
database-intensive applications. The TPM 
funnels requests and results between ter- 
minals and applications servers and pro- 
vides queuing and transaction manage- 
ment services that ensure recoverability 
and optimize performance. A current trend 
is to downsize TPMs—to free them of their 
proprietary constraints and deploy them 
on open systems, providing client/server 
interfaces and accommodating open data- 
base servers and heterogeneous applica- 
tions development environments. 

Some proprietary TPMs' role in effi- 
ciently servicing an extremely high vol- 
ume of short, specific requests against a 
large amount of shared data is impossible 
to replace anytime soon. However, you 
can off-load many applications that are 
crowded onto an aging TPM system—al- 
though not without pain—and better man- 
age them with an open TM system. Open 
TP is a critical stage in modernizing TPMs, 
but further developments are needed to al- 
low next-generation TPMs to accommo- 
date standard and extended-service com- 
ponents. 

For example, the CORBA (Common 
Object Request Broker Architecture) stan- 
dard, endorsed by the Object Management 
Group, may provide the backbone for 
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E Lan Magazine 
made it "Product 
Of The Year.” 

E Data Comm 
Magazine gave it 
its coveted 


Windows and 
Windows for 
Workgroups, so 
you get full 
Windows func- 
tionality at all 
times. Ш When you compare Frontier 
Technologies’ ease of installation and 
use, extensive third-party support of 
databases, X- 

JM servers and 

& B emulators, 


THE First 32 Bir VxD 
IN THE WORLD. 


"Tester's Choice Award." 
B UnixWorld Magazine rates 
Super TCP/NFS "best." B Now 
Frontier Technologies has made it 
even better. ® Introducing new Super 
TCP/NFS 4.0 for Windows, the only 
32-Bit VxD TCP/IP, NFS, NetBIOS 
product that requires zero DOS mem- 
ory while providing maximum 
performance. № Frontiers’ Super 
TCP/NFS 4.0 is fully integrated into 
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you'll know 
why Frontier is 
cM c _ the technology 
leader. Bi Call Пода and find out how 
far ahead we really are. 


Frontier 

FAX EMAIL CALL 885 Песине © 
414-241-7084 tep@frontiertech.com 414-241-4555 414-241-7083 Corporation 

Frontier Technologies Corporation, 10201 N. Port Washington Road, Mequon WI 53092 


The Technology Leeder 
© 1994 Frome Тоспо Coro. Ай Rights Reserved 
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Quad 100-MHz Pentium 
MultiProcessing! 


As its name suggests, the new ALR 
Revolution Q-SMP™ is nothing 
short of revolutionary. Even in its 
base configuration, this system tow- 
ers over the competition in both 
performance and value. By combin- 
ing fast 90- and 100-MHz Pentium 
processors with 256-KB of level two 
write-back cache and our own perfor- 
mance boosting interleaved memory 
architecture, the Revolution Q-SMP 
easily clocks over 110 VAX MIPS. 
But that type of power is nothing 
compared to this system’s ultimate 
potential. Thanks to its unique 
ALR Q-SMP modular architecture, 
the Revolution Q-SMP can accommo- 
date up to four 90- or 100-MHz 
Pentium processors. It would take a 
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Solaris 
" y à 
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small room full of 66-MHz i486DX2™ 
systems to equal this type of sym- 
metrical multi- 
processing power! 
More importantly, the 
Revolution Q-SMP 
complies with the 
pentium newly issued Intel® 
MP Spec v 1.1™ multi- 
processing standard, making it 
compatible with soon to be released 
“off-the-shelf” multiprocessing ver- 
sions of the most popular multi- 
user/network operating systems. 
Matching this seemingly bound- 
less processing power is à cavernous 
double-wide chassis with room for 
over 14-GB of fully accessible disk 
storage (over 22-GB with soon-to-be 
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For a New 
Revolution. 


The ALR REVOLUTION Q-SMP 
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$22,180 MSRP (4 CPUs 

Systems Configuration: 64-МВ RAM, 2-СВ SCSI ARRAY 

(4 x SOMBE HD), CD-Rom and Microsoft? Windous АТТУ. 
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available 2-GB drives). Add 10 EISA 
expansion slots, three VESA VL 
local bus extensions, room for up to 
1-GB of EDC (Error Detection & 
Correction) RAM, and our industry 
leading 5 year/15 month 
warranty with the first 
year of on-site service for 
frce*, and you have a 
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ALR REVOLUTION МР". In its base con- 
figuration, W's a low cost T0O-MH=z HSGDXA'" 
peiered system. With four 32-bit PCH focal 
hus slots, six 32-bit EISA slots, aml room фот 
up to 12-GB of data storage, it offers plenty vy 
room for high speed disk arrays, 32-bit LAN 
adapters, and other network expansion 
oplions. As your network grows, the DX4 
processor module can easily be replaced with 
a 90- or 100-MHz Pentium processor. And 
when your needs increase even more, you cam 
add a second Pentium processor, converting 
the Revolution MP into a true, symmetrical 
dual processing super server! 


server that's nearly impossible to 
outgrow. 

To join the new revolution in 
server technology, visit your local 
ALR reseller today, or call us at: 


800-444-141 
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Advanced Logic Research. Inc. 


9401 Jeronimo, Irvine CA 92718 
TEL: (714) 581-6770 FAX: (714) 581-9240 


Don’ [ Miss ео Work-Flow and Legacy Systems 
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MESSAGES. 


Never have to reset your clock again. 


PRECISION TINE 


Precision Time with Time Guard 
is THE software solution for PC clock 
accuracy. Provides the means to 
accurately set, calibrate and main- 
tain stand-alone or networked PC 
clocks by accessing an atomic clock. 
Calculates drift and automatically 
adjusts clock for accuracy up to 
і second per month. 


Starting at | 95 
Specify DOS or Windows 
REQUIREMENTS: IBM AT or compatible PC with 80286 


or higher microprocessor. MS-DOS or PC-DOS Version 5.5 
ог laler. 1200 BAUD modem for Atomic clock access. 


CRYSTALOGIC 


PERFECTLY LOGICAL SOFTWARE 
4525 Parime Place Dr , Suge 121 е Nashe TN 37214 


Don't Lose Time 
Call 1-800-391-9190 
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heterogeneous applications integration. The 
services of the Object Request Broker allow 
functions (called methods in object-oriented 
circles) to be organized in an object-ori- 
ented framework, enhancing manageability 
and extensibility of the applications servers 
that provide them. Ап extensible transac- 
tion manager may support extended trans- 
action models, such as nested transactions 
and sagas, and allowing new transaction 
models to be defined dynamically. Appli- 
cation and database servers in the next 
TPM generation may be 
active (i.e., they may be 
capable of monitoring 
events of interest to 
other components in the 
system and providing 
event notification when 
these events occur). 

If a work-flow man- 
agement system is to be 
effective in mission- 
critical business-pro- 
cess management, then 
it must be able to integrate TPM-based 
applications into its modular work units, or 
step applications. The marriage of TP and 
work-flow technologies is a necessity to 
make business-process abstractions avail- 
able on both the development and execu- 
tion sides of the business. 

This marriage will probably occur in 
three stages. In the first stage, the terminal- 
emulation capability provides the linkage 
to legacy TP applications on monolithic 
TPMs. This is happening now. At the user- 
system interaction level, a step in a work 
flow appears as an application that a con- 
ventional TPM application expects. The 
work-flow system uses terminal emula- 
tion to interact with the TP system, acti- 
vating TP applications and sending infor- 
mation to and extracting information from 
the legacy system. At this stage, there is no 
redevelopment or reengineering of the 
legacy system: Integration may be labori- 
ous, and there is a reliability window with 
respect to the flow state. 

[n the second stage, TPM applications 
are developed with a client/server model. 
APIs supplant terminal-level interfaces, 
allowing a step application to invoke the 
APIs while presenting to the end user a 
modern user interface. In addition, a step 
application can leverage services provided 
by other IT components, such as docu- 
ment and imaging systems, and desktop 
utilities and tools. This stage requires the 
existence of both open TP monitors and 
open work-flow managers—in the sense 


The marriage of TP and 
work-flow technologies is a 
necessity to make business- 
process abstractions 


available on both the 
development and execution 
sides of the business. 


that appropriately documented APIs are 
available. 

The third stage features an integrated 
applications development life cycle, in 
which business-process analysis and 
reengineering tools, as well as organiza- 
tion resource managers, such as calendar 
applications and corporate resource-policy 
databases, are able to work together with 
work-flow managers and TPMs. At this 
point, front-end business-process analysis 
tools produce business-process templates, 
from which work-flow 
managers automatical- 
ly or semiautomatical- 
ly synthesize and exe- 
cute work flows. 


Work Flow Ahead 

The advent of the com- 
plete work-flow man- 
agement environment is 
not far away. Accord- 
ing to a 1993 Gartner 
Group study of the con- 
sultancy’s clients, 67 percent currently use 
E-mail and 90 percent expect to have it in 
use by 1996. Calendar and scheduling ap- 
plications are installed in 33 percent of 
companies, with 63 percent expecting to 
have them on-line by 1996. Business-in- 
telligence systems, used for near-real-time 
analysis of marketing, point-of-sale, and 
other types of data for strategic decision- 
making, exist in 12 percent of companies 
today, with 34 percent intending to have 
them installed by 1996. 

In addition, the study found that imag- 
ing, document, and work management 
technologies will reach critical mass by 
1995 and will then become fundamental 
building blocks in the electronic work- 
place of the future. The broad use, con- 
solidation, and maturation of these and 
other applications, in conjunction with 
continued pressure to supplement and sup- 
port existing legacy systems with desktop 
systems, will ensure an increasingly criti- 
cal role for work flow—and for the ana- 
lytical and modeling tools that support the 
design, development, and deployment of 
work flow on legacy systems. 8 


Meichun Hsu is DEC's corporate architect for 
work-flow systems. She works for the Activity Man- 
agement Group in Palo Alto, California. You can 
reach her on the Internet at mhsuG pa.dec.com 
or on BIX at editors? bix.com. Mike Howard is 
vice president and service director of office infor- 
mation systems at the Gartner Group in Stamford, 
Connecticut. You can reach him on the Internet 
or BIX at editors @ bix.com. 


C, C++ and BASIC programmers, 
now you get much more than 
xBase compatible DBMS power. 


j housands of programmers have to program under Windows. But with NEW- You get interactive queries, 


already discovered how to get dBASE, our new CodeConfrois, you can simply sorts. & relations 

FoxPro and Clipper compatibility from ‘Point & Click’ to design data entry d 

their favorite language and hardware windows for date, numeric, and character Use CodeReporterto ||... 
platform. For example, one customer information-formatted just the way you visually design reports | Ж EM 
has C programs running оп PC and Sun want it. easier than ever. For | О 
workstations sharing data with example, jou can 

concurrently running FoxPro for NEW-Data-aware controls quickly build query and sort 


expressions using our calculator-style 
Our custom controls are data-awar e, SO expression builder. In addition, you can 


now you can easily build a scrolling list easily relate data files together using 
box that's tied to a data file, or look up our graphical relation builder. 


matching combo box entries-even as the 


Windows applications. You see, 
CodeBase technology is simply the best 
way to add multi-user xBase compatible 
DBMS power to C, C++, or BASIC. 


‚ | | user types. 
You still get high speed & small size 
CodeBase users really appreciate our Introducing CodeReporter 2.0 
small executable size. Unlike SQL Now use the new Instant Report Wizard to create 


engines which are a Meg ог so in size, ^ a variety of reports-instantly. 
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of available index information. |. x DBMS power, plus an interactive report 
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==} custom controls for Windows." 
| -Ken Sawyer, President, Sequiter Software 


Introducing the new CodeReporter 2.0, our inter- 
active xBase report writer. We designed it with Get Two FREE 
developers in mind, but end-users will love it. 9 
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2 | Missions don't get much more critical than this. Motorola" is currently developing 


the IRIDIUM™ System, a massive cellular communications system involving a con- 
stellation of 66 satellites orbiting the earth. Equally critical is the massive amount 
| » documentation required to get the IRIDIUM System off the ground. And natur- 
"n Motorola selected the best tool for the job: FrameMaker. © FrameMaker delivers exactly what 
Motorola needs for all their hardware and software documentation. The ability to easily integrate text, 
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charts and graphics in long, structured formats. On-line document distribution with hypertext capabili- 


ties for fast and easy access to technical information. And multiplatform capabilities for file compatibility 


across the PCs, Macintoshes, and UNIX workstations on site, as well as remote access from systems 


all over the world. © Now imagine what FrameMaker can do for your business. Call 1-800-U4-FRAME 
Ext. 003 today for our comprehensive Guide To Document Publishing with FrameMaker 4. And see 


© Frame 


what FrameMaker сап accomplish with your mission critical documents. 
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At the Indianapolis 500; you only get one chance to get it right. No 
wonder lap after lap, the United States Auto Club (USAC?) depends 
on the mission-critical, anpa performance of 05/2: 
From start to finish, 
OS/2 2.1 sets the pace 
for technology at the 
most famous 
motor speedway 
in the world. 
OS/2 programs 
run at full speed all 
over the place: IBM 
DATABASE 2" OS/2 
(DB2/2"), for example, 
BA keeps track of everything 
from entry fees, prac- 
tice and qual- 
! ifying times, 
engine serial айла, - driver and crew status to per- 
sonnel, administrative and other vital information. USAC’s 
А 3 LapManager;' ап OS/2 program developed 

ANE STATES ф specifically for Indy" ; drives the official tim- 
(13 Aur ID " T ) ing and scoring of all on-track activity. 

4 GUUB $ LapManage r takes timing data sent from the cars | 
-8-"" via radio signal, turns it into meaningful stats, and 1 
sends it to PCs used by USAC staff and the press.OS/2 even hits the 1 
road in ThinkPads that collect and distribute race information 
from tracks all across the country. 


When you see how OS/2 can rev up your DOS, Windows" 
and OS/2 programs, you'll know why they use OS/2 at Indy 
and over 100 other USAC races. You can't have a more | 
impressive track record than that. 

To order or to find out more about OS/2, call 
1 800 3-IBM-OS2. In Canada, call 1 800 465-7999. 
OS/2 1s also available at local software dealers. 


Operate at a higher level. 


This ad was created by LINTAS and got to this publication on time using DOS, Windows and OS/2 programs running on OS/2. IBM, OS/2 and ThinkPad 
are ragistered trademarks and IBM DATABASE 2, DB2/2 and "Operate at a higher level" are trademarks of international Business Machines Corporation. 
Windows is a trademark of Microsoft Corporation. Indianapolis 500 and Indy are registered trademarks о! the IMS Corporation. All other products are 
lrademarks or registered trademarks of their respective companies. © 1994 IBM Corp. 
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Software Roundup [Т 


Network Management Systems 


BYTE evaluates the most popular tools for testing 
and monitoring complex LANs 


constitute a collection of highly com- 

plex computing devices and systems. 
Although LANs have proved to be effec- 
tive computing platforms, their growing 
complexity without a commensurate ad- 
vance in management capability has left 
some organizations ambivalent with re- 
gard to large-scale LAN implementations. 

The pressure to downsize seems to em- 
phasize the attractiveness of LANs as al- 
ternatives to mainframe and minicomput- 
er information systems. Organizations, 
however, are keenly aware of the offsetting 
danger posed by committing critical busi- 
ness applications and data to LANs with- 
out comprehensive management tools. The 
solution for some has been to use LANs for 
less-critical departmental applications 
while maintaining mainframes and mini- 
computers as repositories of critical data. 
A few strong LAN management products 
based on solid standards will surely alle- 
viate some of the fear. 

This month, we evaluate network man- 
agement and network utility programs that 
span a variety of capabilities, functions, 
and categories, from desktop network 
administration utilities to high-end prod- 
ucts with enterprise-wide device manage- 
ment and alarm-reporting capabilities. This 
review considers only network manage- 
ment products supporting the NetWare 
environment. 

Central Point Soft- 
ware’s XTree Tools, 
Frye Computer Sys- 
tems’ Frye Utilities, 
and LAN Support 
Group’s BindView 
NCS are DOS applica- 
tions, while the man- 
agement consoles of 
the rest of the products 
require Windows 3.x 
to run. Only Central 
Point Software’s LAN- 
lord requires a ded- 
icated management 
server (running OS/2 
1.2 or higher) in addi- 
tion to a Windows 3.x 
management console. 
Only LANlord and 


T local-area networks (LANs) 


LANDesk Manager 
Saber LAN Workstation 
Brightwork Utilities for NetWare 


BindView NCS 
XTree Tools for Networks 
LANIOord 


ENTERPRISE MANAGEMENT SYSTEMS | | 


Novell NMS 2.0 
VisiNet 2.0 E] la 


Intel’s LANDesk Manager are offered as 
single, integrated products. All the other 
products require one or another utility 
module to make them a complete offer- 
ing. Frye sells all its management utility 
products as independent modules; they all 
work together without a hitch. 

The evaluated management products do 
not fit into one or two neat categories. We 
have attempted to group them into enter- 
prise management/device management 
products (Novell NMS and VisiSoft’s Visi- 
Net) and desktop management products 
(the remaining seven products). Even after 
that general grouping, distinctions remain 
between products in each group in terms of 
product architecture, functional emphasis, 
and breadth of features. Among the desk- 
top management products, Brightwork De- 
velopment's Brightwork Utilities, Frye 
Utilities, LANDesk, LANlord, Saber Soft- 
ware's Saber LAN Workstation, and 
XTree Tools are more directly comparable. 

We weren't able to evaluate every net- 
work management product. Other vendors 
of these products include Symantec Corp. 
((800) 441-7234), Shany, Inc. ((415) 694- 
7410), and Horizons Technology, Inc. 
((800) 828-3808). 


Network Management Applications 
Network management in its simplest form 
involves only the administration of net- 
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Frye Utilities for Networks 
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work physical and logical resources. If 
networks functioned without failures and 
security breaches, the primary tasks of net- 
work administration would involve adding 
and removing users; assigning access rights 
to network resources; making application 
and peripheral resources available to users; 
periodic network backup; and monitoring 
network capacity and resource usage to 
plan and carry out expansion. 

Real networks, however, are seldom so 
simple. In addition to the complexity that 
comes with size and heterogeneity, net- 
works experience breakdowns caused by 
hardware failures, software bugs, proto- 
col-related errors, and exceeding critical 
performance thresholds. Good diagnostics 
software, documentation, and experience 
may be enough to handle problems associ- 
ated with hardware failures and occasion- 
al software bugs. Other network problems 
are not as easily diagnosed and corrected 
and require a variety of management tools, 
including protocol analyzers, within an in- 
tegrated management system. 


Network Monitors 

Network monitors are designed to provide 
mainly network traffic statistics, perfor- 
mance threshold setting and monitoring 
activities, and alert notification to critical 
events in network performance or resource 
status. Monitors are generally device- 
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independent, software-only products ob- 
tained at a lower cost than protocol ana- 
lyzers. 

Based on the specific implementation, 
some network monitors are dependent on 
the underlying NOS (network operating 
system) to obtain traffic statistics, current 
network activity and status, and other rel- 
evant network database information. Most 
of the NOSes on the market offer some 
degree of network administration and man- 
agement services, such as setup manage- 
ment, performance monitoring, security, 
and accounting. 

Although not all of these services are 
open to applications programmers, a few 
NOS vendors offer APIs to some of them. 
The limitation of network monitors depen- 
dent on the host NOS is their inability to 
provide reliable services when the oper- 
ating system is experiencing problems. 
Monitors that interface to the network via 
a MAC (media access control) driver can- 
not provide node configuration informa- 
tion without some higher-level protocol 
driver, such as NetBIOS. The monitors 
discussed here, however, are fully inde- 
pendent of the NOS and thus are not af- 
fected by the status of the NOS software. 


Protocol Analyzers 
Unlike network monitors, which basically 
identify and count frames and then pro- 
vide a statistical summary, protocol ana- 
lyzers are designed to provide more de- 
tailed information about the network's 
inner workings (and therefore are more 
expensive). Although a few software-only 
protocol analyzers are available, most pro- 
tocol analyzers are offered as turnkey sys- 
tems with specialized hardware. They can 
not only capture packets traveling over the 
communications medium, but also deci- 
pher and analyze those packets for specif- 
ic protocol components and data. 
Protocol analyzers are similar to net- 
work monitors in their ability to count 
frames and manipulate captured packets 
for summary view according to filter and 
trigger conditions. The additional capa- 
bility of protocol analyzers to dissect a 
frame into all the protocol layers and em- 
bedded data makes them indispensable for 
diagnosis and problem determination in 
the event of network failure. 


Server and Workstation Monitoring 
А server- and workstation-monitoring 
module is similar to a network-monitor- 
ing module except that the focus is on serv- 
er and selected workstation statistics. 

On some management programs, such 
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as LANIord, the workstation-monitoring 
utility enables the network manager to 
define alert thresholds and notifications, 
including automatic alerts triggered by 
changes to PC hardware and system con- 
figuration files. It additionally allows au- 
tomatic identification and reporting of 
inactive PCs, lost physical network con- 
nections, and monitoring and logging of 
network client packet statistics. 
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Inventory Control and Asset Management 

This management utility lets the network 
administrator gather information on a com- 
pany's computing assets. The inventory- 
control management module tracks file- 
server and client-workstation hardware 
components (including Macintosh com- 
puters in some products, such as LAN- 
Desk Manager and Frye's LAN Directory) 
and server and workstation configuration 
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PC-EXTENDER ае” 


Extend the distance between your PC and a 
keyboard, VGÀ monitor, and mouse up to 250 feet! 


* ‘Supports PC/AT, PS/2-and 100% compatibles 


e "Combine: ЧАКЫРДЫ and color 
NGA ‘monitors E 


е ‘Mouse suppart available at 
‘bath local and remote 
workstations 


Ф: Switch selectable 
/Logitech ^ privacy moda 


Offers conversion from RGB color 
to gray-scale 


Announcing Macintosh Support! 


Open up a new world of applications for 
your Macintosh! The new Mediator™ for Macintosh 
allows you to connect any of these PS/2 compatible 
Cybex products or PS/2 peripherals to your 
Macintosh computer. 


PC-EXPANDER Р as © AutoBoot Commander" 


Add up to 7 keyboards, monitors and mice Control up to 96 file servers with just 1 
to your PC up to 250 feet away! keyboard, monitor and mouse! 
Supports all 100% ІВМ compatible computers 
AutoBoot™ feature boots computers without user intervention 
New KeyScan" feature for keyboard-controlled scanning 
Jumperless support for analog (VGA) and TTL video 
Add a second control center up to 150 feet away 


" Шу. EE ) Fach unit controls from 2 to 8 PCs; 
L беа i Ste r il ҮЕ cascade up to 12 units 
e Selectable A 

privacy. modes’ 


• Automatic 
keyboard and 
mouse switching 


Cybex Corporation 
4912 Research Drive Huntsville, AL 35805 USA 


(205) 430-4000 (205) 430-4030 fax 


PC, PC/XT, PC/AT, PS/2 and IBM are registered trademarks of IBM Corporation. Macintosh Is a registered 
trademark of Apple Computer, inc. Microsoft and Logitech are trademarks of thelr respective companies. 
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NETWORK MANAGEMENT FEATURES 
BINDYIEW BRIGHTWORK FRYE LANDESK LANLORD NOVELL SABER LAN VISINET XTREE 
NCS UTILITIES UTILITIES MANAGER NMS WORKSTATION TOOLS 
console 
Windows application © G O e e» e e E Ò 
OS/2 PM application O O O O O © O O O 
Unix application O о о о O © O O о 
DOS application only ^ О o 8 O O O O ө 
software on dients 
PC client workstation e E 5 e ва e ә * o 
OS/2 client workstation О О O O О О О О О 
Macintosh client warkstation O 0 v ө o о о © O 
Unix client O O O O O O O O O 
device _ 

File servers ^ e o е о ^ e o . © 
PC workstations we © a © i O e Ф ө 
Macintosh workstations Oo © ә o О О o О ө, 
Communications gateways э & s ө БЫ ө ^ О ið 
Wiring hubs/concentrators О O о O O © O Ф O 
Bridges/routers O O O O O e O Ф O 


Network systems support ج‎ 


Novall NetWare 2.xx E e e O O O © @ ө 
Novell NetWare 3.xx & т © i E e^ © e ө 
Novell NetWare 4.xx О О = О & б © Vi О 
Вапуап Vines 4.xx Ф О o О О О o O о 
Banyan Vines 5.xx Ф O Ф © O O © & er 
IBM LAN Server 2.x and 3.x © O Ф О e О © e O 
Microsoft LAN Manager 2.x Ф O @ O ® O © e O 
Any NetBIOS-basad network - О Ф о ә O e Г О 
Network protocol support -—--—————— ا‎ сы В. —— 
Novell NetWare IPX/SPX © е ^ ^ E ^ o e e 
Banyan Vines IP Ф О ш @ О ® ө О о 
TCP/IP o O O D O - © ё O 
Apple AFP © О © @ O ® O O O 
NeiBIOS e O O Ф е ® © e О 
LAN Manager/ LAN Server NeiBEUI O O O e © ® e © О 
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SNMP e O O e e © О Ф O 
AMON SNMP O O О e O e О e О 
IBM NetView О О о о О z © O O 
HP OpenView O O O O O O O O О 
Novell NMS o e ФӘ @ Ф © e e О 
Diagnostic features — —  — — 0 
Adapter diagnostics О O 9 e O O O О о 
Cable faults O O O O O e O O O 
Single-station echo test O О e e e © O O ө 
Transmission errors О О О ө & e О a o 
Server-specific errors о О e e O ө O e o 
Workstation-specific errors E О w is = з О w O 
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Server configuration information e ^ ^ e О ^ © e e 
Server disk/volume information e a e e О e ө e e 
Security and user account e o ð e © e © € 
Server monitoring e o e e O 0 o e uU 

э @ @ @ O e e © a 


Set up threshhoki values 


Workstation management 


Client configuration information & 


© e © © о © O a 
System file access/modity а e e e € O © O e 
Workstation monitoring/performanco statistics e e e © e O ^ о o 
Hemote control © w O e is О О О э 
Identify/correct application problems O O O Ф O O O O O 
Set up threshold values э Ə О О e О © О v 
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Inventories client PC hardware Ы | 
Inventories client PC applications 2 
Inventories OS/2 client hardware and apps О 
Inventories Macintosh client hardware О 
Inventories Macintosh client applications О 


Application software metering — ы 
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Applications on network drives ө, & О О & O ө © О 
Applications on local drives O e О О e О ө О О 
Alert when license exceeded о ә O o e O 6 O O 
Block execution when license exceeded О ө O O . О e O О 
(b Via the SNMP module © Frye's LAN Directory module only ® Novell's LANatyzer agents only O-no e-ye 
Ф Planned for second quarter 1094 availability &) Traffic-monitoring portion of LANDesk Manager ® Via proxy agent 3 
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CompuServe 
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CompuServe нев"? like 8 


introduce you 


to our information highway. 
Complete with visitor centers, shopping malls, 


town squares, and other world travelers. 


You've probably been hearing a lot about the information 
highway lately. But before you take your next trip, 
maybe you should make sure the highway you're on is a 
superhighway. Like CompuServe. 

CompuServe has nearly 2,000 places for you to 
go, things for you to sce, and fun for you to have. You can 
turn in to one of our many forums where nearly every 
hardware and software vendor is represented, along with 
almost every shade of political opinion. Our Electronic 
Mall’ is filled with the newest merchandise, and our CB 
Simulator and Electronic Convention Center let you just 
stop by and chat. 

Other services range from renowned reference 
databases to timely financial data and thousands of freeware 
and shareware programs. 

Plus, CompuServe has over a million and a half 


members worldwide. So, you’re bound to find plenty 
who will share your interests, be able to offer advice, 
or just become fast friends. 

For only $8.95 a month, you can get unlimited 
connect time — day or night — to a full package of more 
than 50 basic services. That includes news, stock quotes, 
travel arrangements, movie and restaurant reviews, 

60 E-mail messages a month, and more. Plus, a whole 
universe of other services is available at nominal 
additional charges. 

So, get on the fast track. For more information 
or to order, see your computer dealer or call 
1 800 848-8199. And take our information highway 
straight into the next century. 

$9! CompuServe: 


The information service you won't outgrow.” 
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BINDVIEW — BRIGHTWORK FRYE LANDESK LANLORD NOVELL SABER LAN VISINET XTREE 
RCS UTILITIES UTILITIES MANAGER NNS WORKSTATION TOOLS 

Bectroaic 
Automated application installation о Ф o O О ® © о о 
Automated file copy/distribution z Ф e O ө ® ө O O 
Operating-system instalation О Ф 9 O O ® E о о 
Automated software upgrades О Ф e O о ® ə O O 
Scripting for creating distribution lists O Ф e © О ® E O О 
Network 
Captures Ethemet-segment MAC frames O O O © о a О © O 
Captures Token Ring-segment MAC frames О O O O O o O O O 
Captures Novell IPX/SPX packets O O O & O ® O O O 
Captures TCP/IP packets о O O 9 O o O O о 
Captures AppleTalk packets O O O o О ө O O e 
Real-time traffic monitoring O O O a О ә ө, O O 
Protocol analyzer module O O O O O e O O O 
Workstation thresheld settings /evert tracking Ee Р 
Disk space free (%) e. о о о O е e о о 
Changed configuration o О O e e O ө O О 
All workstation events logged ө O O ө ө О ч O O 
Server ШОН setts 
Server utilization (%) e ^ е ^ о e^ о O ^ 
Disk space free e a à ө O @ z O e ” 
Cache hit ratio (%) ө e ө ® O ө O O e 
VO requests pending e @ ә © O © © O © 
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Run an external ргодгапубаїсћ file ® Е a © ^ ва O e 
Modify system files and reboot workstation e О Ф О Әә O O O O 
Adjust system files, shut down, and restart server e О 9 о O ә O о ә 
MM LL алаа Еа ЕЕ ЕЕЕ 
Report scripta o © e e» © ә e © e 
Script editor o Ф e О e О o O O 
Exports to spreadsheet € © о ^ ® O Ө O e 
Exports to database ё € E O Ө O @ O © 
SEM eee LA A LE E LL 
Global network monitoring « £0 0 a 4 ә С> u Ó le o 
Network utilization О e ө 9 О 9 O O © 
Network inventory ^ © ® ә ө ө ^ ^ e 
User accounts w Ф ө о о e ы O e 


Network components depicted graphically O O O O O 9 O © O 
Bridges/routers O O O e O E О © O 
Server O O O o O ө о e о 
Workstations O O O © e ө O o O 
Real-time inventory update Ф Ф ө o E 9 о ð e 
Advanced features 

User programming O O O O О ® о O O 
APIs O О O O O © O O O 
Extemal device attachment for alert notification в е a e ө o © 9 Ф 
Other features 

Virus-protection module 9 e O o е O ® о O 
Storage management O O O O Ф e O O 
Task-scheduling module е е » O = а О е 
Interface to NetWare utilities ө e . ө O О о о ә 


Ф In Brightwork's Fusion 1.0 
db Via Novelfs Navigator 3.0, not currontly integrated with NMS 


information and applications. 

The program automatically tracks ap- 
plications on workstations and servers by 
scanning their drives. The inventory-con- 
trol program collects hardware and soft- 
ware information on a network based on a 
standard hardware parts list and known- 
applications software list. In some man- 
agement programs, retrieved server and 
workstation hardware information may in- 
clude data on the CPU, coprocessor, mem- 
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® Planned for second quarter 1994 availability 
® Scan only 


Ory, operating system, device drivers, sys- 
tem setup (CMOS) and BIOS information, 
and configuration files. 

In addition to automatic identification 
of hardware, these management modules 
allow manual entry of additional informa- 
tion for asset tracking and management. 


Network Topology and Mapping 
Among the evaluated products, only No- 
vell NMS and VisiNet provide automatic 


GD Via SMS, not currently integrated with NMS 


discovery of network topology and logical 
mapping of the network. LANDesk Man- 
ager and LANlord provide a quasi-topol- 
ogy map in the form of a Windows File 
Manager directory and file tree. 

Other management products can auto- 
matically discover network components, 
but they present discovered entities in list 
form. Discovered topology information 
may include the network segments, nodes 
on segments, adapter cards connected to 


segments, addresses applicable to nodes, 
and advertised services such as routing, 
network servers, and hubs. 

Some management programs (e.g., Visi- 
Net) allow the network manager to create 
a graphical representation of the nodes and 
links in a network segment or an internet- 
work. Both Novell NMS and VisiNet al- 
low physical (mainly location) and logi- 
cal (interconnect devices, file servers, and 
workstations represented by icons) maps of 
the network. 


Help Desk 

А help-desk application combines work- 
station management and remote-control 
software. It can perform workstation mon- 
itoring and gather network and worksta- 
tion configuration and diagnostic infor- 
mation. This provides the administrator 
with a valuable database for tracking over- 
all network configuration and isolating 
network problems. 

The help-desk component provides tools 
for accessing and controlling workstations 
remotely, to resolve user problems from 
a management console. When a user calls 
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on 
Fite Edit View Fagit Ps Performance Configure Security | Iovis Y Window _ Heip, 


with a problem, the net- 
work administrator can 
establish a direct con- 
nection with the user’s 
workstation and inspect 
the hardware and soft- 
ware configuration; gain 
full control of remote 
Windows and DOS re- | 
sources, including the 
user’s screen, keyboard, 
and mouse; remotely | 
view and edit system 
files; perform file trans- 
fers with chat support; 
execute programs on the 
user’s workstation; and 
even reboot the workstation, if necessary, 
to make configuration changes active. 


Application Metering 

An application-metering module reports 
on server-based or workstation applica- 
tion (DOS and Windows) usage to ensure 
compliance with software licensing agree- 
ments. Features of such modules include 
monitoring of concurrent application exe- 
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NetWare Management System 
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NetWare Hub Services monitors hub performance and attached stations and 
enables or disables network access to connected stations. 


cution on server and local PC drives; au- 
tomatic alert notification when license lim- 
its are exceeded; creation and maintenance 
of a registration database for authorized 
DOS and Windows applications; block- 
ing of options to enforce user compliance 
with site licenses or prohibit execution of 
unauthorized applications; and statistical 
reporting of current and historical appli- 
cation usage. continued 


Your Choice of Keyboard Monitor Switches 


Access multiple computers with a single keyboard and monitor 
to cut equipment costs, save valuable space, and end clutter 


Manually controlled unit 


@ Four, eight, or twelve ports per unit 


ш Optional RS232 or PS/2 mouse interface 


i Simple pushbutton operation for quick selection 


ll Daisy-chaining connects unlimited number of CPUs 
Bi Compatible with EGA, VGA, Macintosh, Sun, and others 
il Optional keyboard booting for 286, 386, and 486 


Typical Application 


CPUs/Servers 


Bi PCB construction for high reliability and low crosstalk mi 
B Rackmount, matrix, and customized units available 


Keyboard. 
Monitor 
Switch 


@ Switch by keystroke, from front panel, or RS232 port 
ш Twoorfour ports per unit 

IM Cascade units to support up to 255 CPUs 

Il Supports monochrome, EGA, and VGA 

Bi Includes keyboard booting for 286, 386, and 486 

E Includes RS232 and PS/2 mouse interface 

Ш LEDs display selected CPU and CPU power-on 

E Scan function switches among CPUs automatically 


Make the Rose Connection 


10850 Wilcrest Drive * Houston, Texas 77099 * Phone (713)933-7673 * Fax (713) 933-0044 
Circle 127 on Inquiry Card (RESELLERS: 128). 


Call toll-free now 
for your copy of our 
Switching and Sharing 
Solutions catalog. 


Other Rose products: Print servers, printer sharing units, 
m butfers, keyboard monitor extenders, video splilters. 
арго ire US ade and De s f -year warranty. 


2, ROSE 


(2) ELECTRONICS 
1-800-333-9343 
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Keyboard controlled unit 


sin a perfect world, technology 
would béstransmitted simultaneously 


One ordinarv 


hone line would 


while talking to Т 


Okyo. Video games 


In a perfect world, technology. 


To learn more about AT&T VoiceSpan technology or how to incorporate it into 


In a perfect world, everyone would 
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would be seamless. Voice and data 
over a single, analog phone line. 
allow you to receive a fax from LA 
would allow opponents at oppo- 
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different doctors to view the same 
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Electronic Software Distribution 

An electronic software distribu- 
tion utility automates the process 
of distributing applications, re- 
motely installing applications, f BE le 
installing and distributing oper- | Re 
ating-system software, and up- || Apparat 
grading software on a network. 


The distribution module may use [Ж T 


File Device filters Alarms 


Traffic Monitor 


Utilities Window Help 


a ЕГ анн иш EE] | 


an executable program, a script | Um ee z gn hme 
file, or a batch file to define distri- J FY, =) 


bution criteria and launch the task. E 
Software distribution is carried [| 


out according to a scheduled dis- jj * west 


tribution job, which specifies [=== — 


when the distribution will occur, 
what files are to be distributed, 

and when the program is to be 
run. Some vendors (e.g., Novell) 
offer optional electronic software 
distribution programs that can be run from 
a mainframe to install software on LANs. 


Other Administration Utilities 

Other useful network administration util- 
ities bundled with desktop network man- 
agement products include printer and queue 


The LANDesk Traffic Monitor displays real-time statistics on network traffic, such as 
packet and error rates, network utilization, and broadcasts. 


management, network backup and storage 
management, and task scheduling. Printer 
and queue management streamlines gen- 
eral network printing functions. Through 
storage management services, the network 
manager and network users can administer 
the automatic backup and restore of data on 


servers and workstations and 
| manage backup information ex- 
change between workstations 
and servers. 

| Task scheduling involves the 
|j | execution of programs in an un- 
| attended mode to perform spe- 


ERE 


| cific management functions. As 
‘| part of a management program, 
scheduled tasks are automati- 
cally launched by the manage- 
ment console, a user-defined 
script, or a batch file at a speci- 
fied time to provide mainte- 
nance such as doing scheduled 
backups, initiating an action to 
correct network problems that 
have been posted by a manage- 
ment alert, or performing other 
network management functions. 


Recommendations 

Novell NMS 2.0 functions as both a net- 
work management platform and a network 
management product family. Although it's 
designed to manage primarily NetWare 
LANS (e.g., file servers, print servers, and 


Тім HEFLIN 


Manager, End-User Services 
Microsoft, Inc. 


Network Topology: Ethernet 
Networking Protocol: TCP/IP 
Host: DEC VAX 
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"DynaComm. i is Microsoft's. 


choice for terminal emulation." 
It should be yours. 


Evaluating terminal emulation software? Consider the one Microsoft 
chose for communicating across their world-wide network. FutureSoft's 
DynaComm for Windows™ offers a single solution for PCs 
communicating across multi-platform networks to host computers. 


DynaComm features: 

* 16 Terminal emulation types 
for UNIX, DEC, Hewlett- 
Packard, IBM, and Data 


General systems 


* 19 Network interfaces 
including TCP/IP and IPX 

* Powerful development tools 
for creating GUI front ends to 
host applications 


800-989-8908 


& FutureSoft. 


- pynabomm 


12012 Wickchester Lane, Suite 600 € Houston, Texas 77079-1222 USA 
713.496.9400 • 713.496.1090 FAX © 800.989.8908 Sales (USA) 


Windows is a trademark of Microsoft Corporation. Microsoft is a registered trademark of Microsoft 
Corparation. DynaComm and FutureSoft are registered trademarks of Future Soft Engineering, Inc. 
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NO BUTTON, 
NO ACCESS. 


Dallas Semiconductor is re-shaping the world of software 
protection and distribution control with a new family of 
microchips called Authorization Buttons". 


Put a Lid on It 


We put the lid on software piracy by packaging microchips 
in button-shaped, stainless steel cans. The chips contain 
missing but critical information to make the software run. 
Execution rights are determined by possession of the 
Authorization Button. And thanks to the high-volume, 
low-cost nature of canning, Buttons are the lowest cost way 
to protect software. 


Pick Your Button, Name Your Price 


We offer a variety of Authorization Buttons and features so 
you can select the level of protection and price point 
that are right for you. 


Current offerings include a laser-engraved serial number, 
a memory with an expiration date, and a multi-level, 
password-protected memory. 

Security Continuum 


' 
в ri ел fF P. ER | 
J ead/ Write! Password 


Encourage the Trial 


With the 051427 Time Button, you can actu- 
ally encourage software trials (and still sleep 
at night). Trial or lease plans can be based on 
calendar time, elapsed time, or the number of 
times an application has been accessed. 
When the trial period that you specify is up, 
the software no longer functions. 


Circle 154 on inquiry Card. 


PROTECT YOUR SOFTWARE 


Snap-In, Snap-Ovt 

Buttons interface to the PC's parallel port via the DS1410 
Button Holder. They simply snap in and out. So an 
inexpensive Button can be sent out for a new release, a 
security update, or a lease extension. Each Button Holder 
accepts two Buttons, so your customers don't have to 
piggy-back dongles to protect multiple packages. 


The future will be a dongleless world. New computers 
that accept Buttons directly, including palm and note- 
books, are being designed at OEM's today. Buttons are not 
parallel port-dependent. 


Software Protection with Complete 
Compatibility 

Dallas Semiconductor Buttons are compatible across all 
ISA, EISA, and MCA machines — on underpowered 
notebooks as well as the anti-compatible Brand X's. We 
achieve this total compatibility through microchips that 
are self-powered, unlike other protection devices that must 
draw power from the host machine. 


Made in the U.S.A. 


At Dallas Semiconductor, we design and manufacture our 
own microchips. And we're the only ones in the software 
protection business who do. Sixty intricate process steps 
and a 64-bit unique serial number lasered into each chip 
prevent duplication. 


To learn how to button down your software, give us a call. 


SEMICONDUCTOR 
4401 South Beltwood Parkway Dallas, Texas 75244-3292 


Telephone: 214-450-0448 ҒАХ: 214-450-3715 


gateways) and interconnect devices (HMI- 
compatible [Hardware Monitor Interface] 
hubs, bridges, and routers), SNMP sup- 
port makes it compatible with several oth- 
er products and SNMP-compliant systems. 

NMS excels in network mapping, its 
user interface, and its on-line reference. 
It’s an excellent choice for managing large, 
multisegment, multiplatform LANs. 

VisiSoft VisiNet’s strength is support 
for a wide variety of NOSes, providing 
modules for NetWare (including version 
2.xx), LAN Manager (and OS/2 LAN 
Server), NetBIOS, and SNMP. It also 
works as a snap-on product under a No- 
vell NMS management system. VisiNet 
is reasonably priced for the types of man- 
agement functions it provides. Its major 
management function—providing a visu- 
al view of the network (across LANs and 
WANs)—is weakened by an unusual func- 
tional complexity. (Many of the software’s 
limitations have been addressed in version 
2.5, which we didn’t receive in time to test.) 

Among the desktop management prod- 
ucts, Frye Utilities surpasses the other 
products in ease of installation, setup, and 
use; depth of management functions; ver- 
satility of configuration options; robust 
performance and responsiveness of each 
program module; and the uncomplicated 
way its modules interface to the network 
and the information they collect. Each 
module is offered separately, and they all 
work together flawlessly. 

Intel’s LANDesk Manager places a 
close second with its comprehensive set 
of management tools, including an excel- 
lent traffic-monitoring module, a good 
inventory tracking and management com- 
ponent, a good desktop management func- 
tion with an application monitor, and an 
effective server-monitor module with good 
alert-handling features. LANDesk Man- 
ager's user interface is among the best of 
those of the products evaluated. 

Central Point Software's LANlord and 
Saber Software's Saber LAN Workstation 
are excellent for workstation management 
in general. LANlord excels in workstation 
trap (alarm) handling and management, 
support for very large networks, and mul- 
tiple NOS support. Its overall functional- 
ity is slightly compromised because it lacks 
server management capability. 

Saber LAN Workstation has a rich set of 
desktop applications and utilities, includ- 
ing advanced DOS and Windows menu- 
ing, application metering, and workstation 
threshold-setting features. It lacks network 
monitoring and server and global net- 
work threshold-setting features. Likewise, 
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Brightwork Utilities’ lack of networkwide 
monitoring, poor diagnostics, limited net- 
work and management standards support, 
lack of network and workstation thresh- 
old-setting capability, and average docu- 
mentation lower its overall evaluation. 
Central Point Software's X Tree Tools 
and LAN Support Group's BindView NCS 
are the most cost-effective DOS-based net- 
work management products for NetWare 
environments. BindView NCS excels in 
workstation configuration management 
monitoring, while XTree Tools is better 
at server management. BindView NCS's 
report-generation module is its greatest 
strength; it provides the most extensive 


reporting and report management options. 
Because of their NetWare-only support 
characteristics, BindView NCS and XTree 
Tools are weak in management standards 
and network protocol support. Ш 


. This report contains the results of The Soft- 

ware Digest Ratings Report, | a monthly 
| publication from the National Software Test- 
_ing Laboratories (NSTL). To obtain com- 
H plete t test results and in-depth analysis; con- 
- tact NSTL (P.O. Box 551, Hightstown, NJ, 
08520, (609) 426-7070, fax (609) 426- 
5434). BYTE and NSTL are operating u units 
of McGraw-Hill, Inc. — — 


Aboutithe Products 


BindView NCS 3.12 

NCS Console and Server Information Module, 
$495 (SIM licensed per server); NCS Console 
and Workstation Auditing Module, $495 (WAM 
licensed per 100 nodes); additional SIM or 
WAM, $395; Traveling NCS, $1995 (per 
auditor) 

LAN Support Group, Inc. 

2425 Fountain View, 

Suite 390 

Houston, TX 77057 

(800) 749-B439 

(713) 789-0882 

Circle 1090 on Inquiry Card. 


Brightwork Utilities for NetWare 1.0 
50-user, $699; 100-user, $1999; 250-user, 
$2999 

Brightwork Development, Inc. 

766 Shrewsbury Ave. 

Jerral Center West 

Tinton Falls, NJ 07724 

(800) 552-9876 

Circle 1091 on inquiry Card. 


Frye Utilities for Networks 1.5 

NetWare Management 1.5, $495 for inital 
server license, $395 for additional server 
license; NetWare Early Warning System 1.5, 
$495/$395 (ISL/ASL); Software Update and 
Distribution System 1.0, $995 for initial (5O- 
user) license, $895 for additional (100-user) 
license; LAN Directory 1.5, $495/$395 (IL/AL); 
Node Tracker 1.0, $149/$149 (IL/AL); 
NetWare Console Commander 1.5, $395 
Frye Computer Systems, Inc. 

19 Temple Place 

Boston, MA 02111 

(800) 234-3793 

Circle 1092 on Inquiry Card. 


LANDesk Manager 1.51 
Base NMS product, $1495 
Intel Corp. 

734 East Utah Valley Dr. 
American Fork, UT 84003 
(800) 538-3373 

(801) 763-2200 

Circle 1093 on Inquiry Card. 


LANIord 2.1 (version 2.0 tested) 

Server and client software: 50-user, $2499; 
100-user, $4299; 250-user, $8999 

XTree Tools for Networks 1.5 

First server, $795; additional servers, $595 
each 

Central Point Software, Inc. 

15220 Northwest Greenbrier Pkwy., 

Suite 100 

Beaverton, OR 97006 

(800) 964-6896 

(БОЗ) 690-8088 

Circle 1094 on Inquiry Card. 


Novelli NMS 2.0 

Base product, $2495; Management Agent 1.5: 
one-user pack per NetWare 3.x or 4.x server, 
$495 

Novell, inc. 

122 East 1700 South 

Provo, UT 84606 

(800) 453-1267 

(801) 429-7000 

Circle 1095 on Inquiry Card. 


Saber LAN Workstation 2.0 

Client software and documentation, $179; 
additional node license, $39 (no 
documentation) 

Saber Software Corp. 

5944 Luther Lane, 

Suite 1007 

Dallas, TX 75225 

(800) 338-8754 

Circle 1096 on Inquiry Card. 


VisiNet 2.5 (version 2.0 tested) 

NetWare or LAN Manager/LAN Server with 
SNMP, $795 (single-server-restricted version), 
$1995 (no-server-restricted version); add-on 
server licenses (sold separately), $395 
(single-server upgrade, to monitor one 
additional server), $1295 (to upgrade from 
single-server-restricted to no-server-restricted 
version) 

VisiSoft, Inc. 

2700 Northeast Expy., 

Suite B-700 

Atlanta, GA 30345 

(404) 320-0077 

Circle 1097 on Inquiry Card. 
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Easing Windows’ Graphics Bottleneck 


New 64-bit graphics accelerator cards break Windows performance barriers 


GREG LOVERIA 


s a graphical operating system 
functioning on top of another 
operating system (DOS), Win- 


dows places unusually high performance 
demands on every PC subsystem. While 
CPU clock speed, hard drive response, and 
memory size all influence Windows ap- 
plication speeds, the biggest Windows per- 
formance bottleneck has always been the 
graphics adapter subsystem. That's par- 
ticularly true if you work with 24-bit graph- 
ics applications. 

Fortunately, manufacturers of graphics 
adapter cards have been producing prod- 
ucts with on-board graphics accelerator 
chips, available from manufacturers like 
53, Cirrus Logic, Weitek, Texas Instru- 
ments, and Tseng Labs, that specialize in 
handling graphics-intensive duties. Graph- 
ics card companies like ATI, Matrox, and 
Media Vision design their own graphics 
accelerator chips. The sole purpose of these 
chips is to relieve the CPU as much as pos- 
sible from graphics processing chores such 
as font caching, fills, painting, and raster 
and vector drawing. The result is increased 
Windows application performance speeds. 

While graphics accelerator chips using 
32-bit-wide data paths have been around 
for a year or so (other wide graphics data- 
path designs have been around for years, 
however), the newest trend is to move 
graphical data between the graphics ac- 
celerator chip and the adapter's memory in 
a 64-bit-wide data path. Widening the data 
path increases bandwidths and allows the 
adapter to process and move greater 
amounts of graphical information more 
efficiently. Short of purchasing a new and 
faster PC, adding a 64-bit graphics accel- 
erator card can be an easy and inexpen- 
sive way for end users to improve Win- 
dows application performance using their 
current VL-Bus (VESA [Video Electron- 
ics Standards Association] Local Bus) or 
PCI (Peripheral Component Interconnect) 
system. 


New Breed 

In this review, I examine some of the first 
of a new breed of 64-bit accelerator cards 
that push graphics performance to new 
levels and are particularly suited to 24-bit 
graphics applications. Because they are 


optimized for 24-bit | 
graphics, these cards 
run nearly as fast in 24- 
bit color-depth modes 
as they do with 8-bit 
graphics. But in all 
modes they are faster 
than previous cards. 
While many of these 
products are high-end 
cards priced for graph- | 
ics work at high resolu- 
tions (e.g., Matrox's 
card supports 1600- by 
1200-pixel resolution | 
with high speed and re- 
fresh rates), a few are 
reasonably priced cards | 
that provide top speed 
for running general 
Windows applications 
that include some 24- 
bit work. Orchid's card, | 
for example, starts at 


Five new 64-bit graphics cards (clockwise from left) from Media Vision, Diamond 


$249 with 1 MB of Computer Systems, Matrox Graphics, ATI Technologies, and Orchid Technology. 


DRAM. I also tested 
64-bit cards from Me- 
dia Vision, Diamond, 
and ATI. Since my evaluation, other 
cards—both VL-Bus and PC]—have ap- 
peared from other manufacturers, such as 
Acronics, Actix, Genoa, Infotronic, Miro, 
Number Nine, and STB. All the reviewed 
cards except Media Vision's support 
VESA's DPMS (Display Power Manage- 
ment Systern) specifications, which lets 
them work with DPMS-compliant moni- 
tors and systems in power-saving modes. 

I tested cards that follow the VL-Bus 
standard, considering them from the point 
of view of someone looking to upgrade a 
current VL-Bus system. If you're buying a 
new system with a PCI bus, the PCI ver- 
sions of these cards should provide similar 
performance. 


Gauging Benchmarks 
In spite of myriad available graphics ac- 
celerator benchmark tests, gauging per- 
formance differences between such com- 
plex products as graphics adapter cards is 
a daunting task. Any particular benchmark 
test can slant test results in favor of one 
product or another. 

Also, many of the graphics accelerator 
tests around can generate confusing 


Whether in the PC! version or the VL-Bus version shown here, any one of these is 
faster than any PC card you've used before. (Although It’s not in the photo, а 
2-MB Matrox MGA Ultra was also tested.) 


mounds of raw performance data, giving 
timing details on such operations as nu- 
merical BITBLT stretches, fills, and line 
drawing. I have found that poring over 
mountains of raw data results sometimes 
tells me little about how much faster my 
applications will run if I add a particular 
accelerator card to an existing system. 
For this review I chose TI's Wintach 
1.0, a tried-and-true graphics benchmark 
utility that emulates actual Windows with 
applications functions such as vector draws, 
font caching, scrolls, and paint fills. It also 
gives a pretty good estimate of CAD per- 
formance in general. Wintach runs four 
sets of operations, each characteristic of 
an application type: word processors, CAD/ 
draw, spreadsheets, and paint programs. 
Wintach indexes the elapsed time of 
each application set against the perfor- 
mance of a Compaq Deskpro 386/20 with 
unaccelerated VGA. It then scales the re- 
sulting speed indexes according to reso- 
lution and color depth so the final appli- 
cation index reflects the amount of data a 
graphics system is actually processing over 
time. The four scaled indexes are then av- 
eraged to get the overall RPM (Relative 
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A Bigger Bus 


Generally, an on-board accelerator chip 
can transfer graphics data between itself 
and banks of dual-ported VRAM (video 
RAM) faster than it can with DRAM, and 
faster over a 64-bit data path than a 32- 
bit path. The downside is that VRAM is 
more expensive (at least 1.5 to 2 times 
DRAM costs). As a compromise, graphics 
accelerator chip manufacturers such as 
Tseng Labs and Weitek use interleaving 
techniques on 32-bit-wide data paths to in- 
crease data transfer speeds between 
their accelerator chips and a graphics 
card's memory. 

In short, memory interleaving is simi- 
lar to double buffering. That is, while one 
bank of video memory is sending graphi- 
cal data, a second bank can be receiving 
incoming data. Although you can also ap- 


ply memory interleav- | 
ing on VRAM-equipped 
cards, it is more typi- 
cally used with DRAM 
because both fit with 
cost-conscious design 
goals. d 
On the other hand, Wg 

manufacturers like ATI, 7 
Cirrus, Matrox, Media 
Vision, S3, and Weitek (again) have in- 
troduced accelerator chips that use a 64- 
bit-wide data path to move data between 
the graphics chip and video memory, and 
even sometimes out to the color DAC (D/A 
converter) that pumps the analog signal to 
the monitor. At this writing, controversy 
is brewing over whether a 32-bit inter- 
leaved design is as fast as a straight 64- 


bit-wide on-board data- 
i path architecture. 
| Companies such as 
B Tseng Labs that pro- 
{a duce accelerator chips 
¥ with 32-bit interleaved 
designs contend that a 
US properly designed 32- 
У: 3 bit interleaved acceler- 
ator card is every bit as 
fast as a 64-bit-wide accelerator card. My 
tests with three Tseng-based cards (from 
ATI, Diamond, and Genoa) show that they 
just can't keep up with 64-bit cards. The 
results for the fastest of the three cards, 
Genoa's Phantom 32i, are included along 
with the data from the 64-bit cards in the 
table "Performance for 64-bit Graphics 
Accelerator Cards" on page 138. 


Performance Measurement) index num- 
ber (as shown in the table "Performance for 
64-bit Graphics Accelerator Cards.”) 

TI originally designed Wintach to ex- 
ercise the functions of its TMS-34020 and 
34040 graphics coprocessors. I picked it 
for my tests because it matched the results 
from preliminary tests I ran using actual 
Windows programs with two cards, an un- 
accelerated Diamond SpeedStar with 1 
MB of DRAM and Media Vision's Pro 
Graphics 1024 accelerated card with 2.25 
MB of VRAM (video RAM). 

I timed speed differences between the 
two cards using four application tests. The 
first displays a CorelDraw .CDR file with 
849 vector objects, to gauge vector and 
paint/fill screen redraws. The second scrolls 
a 20-MB TIFF file in Photostyler 2.0, to 
gauge raster redraws. The third and fourth 
scroll a 28-page multifont Microsoft Word 
document and a two-page multifont Page- 
Maker 5.0 document, respectively, to test 
redraws, font caching, and vector font fills. 
When I ran Wintach on these two cards, 
the percentile differences in speed observed 
between the two cards running my Win- 
dows application tests and Wintach's RPM 
results were virtually identical. 


Speed Trials and Tribulations 
[n testing these cards in three VL-Bus sys- 
tems and with several monitors, I ran into 
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problems you should be aware of. With 
two early VL-Bus systems, I ran into com- 
patibility problems. Only one of the new 
cards, ATI's Graphics Pro Turbo, would 
work in these systems. With a 66-MHz 
MIS 486DX2 PC, which had one of the 
first Micronics VL-Bus motherboards 
(circa March 1993), I was able to fix the 
problem by updating the PC's Phoenix 
flash BIOS with new software from MIS 
and Micronics. 

I’m still working on the compatibility 
problem with the other system, a home- 
built unit with an early Diamond VL-Bus 
FastBus motherboard (circa June 1993) 
and a Chips & Technologies BIOS. The 
older motherboards follow version 1.0 of 
the VL-Bus specification, while the new 
graphics cards comply with VL-Bus 2.0. 
The graphics cards are supposed to be 
downward compatible with version 1.0 
systems. 

All the cards functioned flawlessly in 
the newer system I ended up using for the 
testing, a 66-MHz 486DX2 from Gateway 
2000 with 16 MB of RAM, a current- 
model Micronics VL-Bus motherboard, 
and a Phoenix BIOS. I tested all cards us- 
ing DOS 6.2 and vanilla Windows 3.1 con- 
figurations. I generated all Wintach test 
results at frequencies between 60 and 72 
Hz in noninterlaced modes (as needed per 
resolution with each card). 


The test monitors were a 21-inch MF- 
5421A Idek and a 15-inch Optiquest 3000. 
Caution is the word when working with 
low-bandwidth monitors and high-band- 
width adapters: I destroyed my 15-inch 
Optiquest monitor by plugging it into an 
adapter that was already configured at a 
1200- by 1600-pixel test resolution from a 
prior test with the multisync, multiband- 
width Idek monitor. 


ATI Graphics Pro Turbo 

ATI Technologies’ Graphics Pro Turbo 
64-bit accelerator is based on the com- 
pany's proprietary mach64 graphics ac- 
celerator chip and 64-bit ATI68860 DAC 
(D/A converter). I tested the 2-MB VRAM 
version of the card, which retails for $449. 
You can upgrade it to 4 MB with ATI's 
2-MB VRAM expansion daughtercard 
($249) or buy the 4-MB VRAM version 
for $699. The Graphics Pro Turbo ships 
with drivers for Windows 3.1, NT, OS/2, 
AutoCAD 386, Autoshade, 3D Studio, and 
Intergraph's MicroStation. 

The VL-Bus version of the Graphics 
Pro Turbo is a three-quarter-length card 
(the minimum size because of VL-Bus slot 
design). The PCI and ISA versions are 
half-size cards. The 2-MB version sup- 
ports resolutions of up to 1280 by 1024 
pixels (256 colors). With 2 MB, only 
65,536 colors are supported at the 1024- 


Full- Line High Performance Color Monitors 


from SCEPTRE’ 
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by 768-pixel resolution; with the 2-MB 
VRAM expansion module or the 4-MB 
version, you can get 24-bit color depth 
(16.7 million colors) at 1280- by 1024- 
pixel resolution where the card uses a 
packed-pixel mode. 

Card setup and device driver installa- 
tions are straightforward and are performed 
from a DOS utility. The card has only one 
set of on-board IRQ (interrupt request) 
jumpers; you set I/O and memory ad- 
dresses through software. After configur- 
ing the card for monitor resolutions and 
refresh frequencies, you start Windows 
and then access ATI's control panel to 
fine-tune your Windows setup using ATT’ s 
FlexDesk- utility. FlexDesk+ allows you 
to configure color bit depths, screen and 
virtual desktop sizes, and fonts, after which 
you must reboot Windows. 

ATT s WinSwitch utility allows you to 
change between most of the above resolu- 
lions on the fly without rebooting Win- 
dows, while the DeskScan utility imple- 
ments accelerated panning and zoom 
features. Another bundled Windows utili- 
ty accelerates playback of Video For Win- 
dows motion video clips, allowing viewing 
at twice the capture size without pixellation 


(i.e., without creating a granular effect). 
Last, a DPMS utility lets any system im- 
plement power saving with VESA Green 
PC-compliant monitors. 

In the Wintach tests at 640- by 480- 
pixel and 800- by 600-pixel resolutions 
with 24-bit color depth, the 2-MB Graph- 
ics Pro Turbo was one of the slowest 64-bit 
cards tested (which isn't that slow). With 
ATT's FlexDesk- utility, however, you 
can enable a 32-bit-depth mode and in- 
crease the card's performance enough to 
put it in second place at those resolutions. 
(As with many other accelerator cards, in 
32-bit-depth mode, ATI uses the extra al- 
pha channel bits as an additional 8-bit data 
path to increase transfer rates of graphi- 
cal information.) 

People like me, whose applications need 
24-bit color in all modes, will want the 4- 
MB version of the card, which wasn't 
available for testing. Because most of my 
work centers around 24-bit image manip- 
ulation, I'd like to know how the 4-MB 
version performs at higher resolutions. 
However, at the 2-MB version's lower res- 
olutions and color bit depths, the Graphics 
Pro Turbo is fast and well worth your con- 
sideration. 


About the Products 


рур нй Ыра: MB of УНАМ, VL-Bus) ...$449 


2-MB upgrade ..... 5248 
4-MB version...... Ó— ә —————— $699 

(same pricing for ISA and PCI ета 

АТІ Technologies, Inc. 

33 Commerce Valley Dr. E 

Thornhill, Ontario, Canada L3T 7N6 

(905) 882-2600 

fax: (905) 882-2620 

Circle 1083 on Inquiry Card. 
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Kelvin 64 (2 MB of DRAM, У1-Зиз).................. 5325 
1-МВ DRAM versiQn .......... erroe D250 
1-MB DRAM upgrade... JU UMS $45 

(same pricing for:ISA and PCI. versions) 

Orchid Technology 

45365 Northport Loop W 

Fremnnt, CÀ 94538 

(800) 767-2443 

(510) 683-0300 

fax: (510) 490-9312 

Circle 1084 on inquiry Card. 


MGA Ultima (2 МВ of VRAM, VL-Bus).......... $499 
PCI version ............... ir D op M. „Жан $449 

MGA Ultima Plus (4 MB of VRAM, VL-Bus) ........ $849 
2-MB VL-Bus version ....... аео $599 
2-МВ PCI version .......... „оосо S499 
VIEL VRAM аьаа dns $250 

Matrox Graphics, Inc. 

1055 St. Regis Blvd. 

Dorval, Quebec, Canada НӘР 274 

(800) 361-1408 

fax: (514) 685-2853 

Circle 1085 on inquiry Card. 
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of VRAM; VLBUB). ree oi Sacesir rtis eco root rrioiauà $449 
Shit color version (О. 75 MB of VRAM). "m $299 
1.5-MB VRAM upgrade aay I ЕЕ SE N $149 


(same pricing for ISA and PCI versions) 
Media Vision, lnc. : 

47300 Bayside Pkwy. 

Fremont, CA 94538 

(800) 845-5870 

(510) 770-8600 

fax: (510) 770-9592 

Circle 1086 on Inquiry Card. 


Stealth 64 (2 MB of VRAM, \У1-Вив).................., $399 
AMB VRAM version........... eren eerte $599 

(same pricing for PCI version) 

Diamond Computer Systems, (пс, 

1130 East Arques Ave. 

Sunnyvale, CA 94086 : 

(408) 736-2000 

fax: (408) 730-5750 

Circle 1087 on inquiry Card. 


Orchid Kelvin 64 

Costing considerably less than the other 
64-bit cards I tested, Orchid Technology's 
DRAM-based Kelvin 64 was also the 
slowest, but not by much. It kept close to 
the high-end Matrox cards at lower reso- 
lutions. The card’s Cirrus Logic 5434 chip, 
a 64-bit graphics accelerator, uses inex- 
pensive DRAM and also functions as the 
high- and true-color DAC. 

For $250, the Kelvin 64 ships with a l- 
MB bank of 256- by 16-bit DRAM. А 
user-installable 1-MB DRAM upgrade kit 
costs $45. The 1-MB version supports res- 
olutions ranging from 640 by 480 pixels 
with 16.7 million colors (24-bit) to 1280 by 
1024 pixels with 16 colors (4-bit). Up- 
graded to 2 MB, the card supports 24-bit 
color at 800- by 600-pixel resolution, and 
256 colors at 1280- by 1024-pixel resolu- 
tion noninterlaced. Drivers bundled with 
the unit are the same as those that ship 
with ATT's adapter. I tested a 2-MB card. 

The Kelvin 64 is completely jumper- 
less; all I/O addresses are set through soft- 
ware. You first load Orchid's KINSTALL 
DOS setup utility to select and install driv- 
ers for Windows, CAD, and certain word 
processors. The KINSTALL utility also 
installs KSCAN, Orchid's advanced mon- 
itor setup utility, where you select and test 
monitor video modes and make screen- 
centering adjustments. After starting Win- 
dows, you use the Kelvin 64 Setup icon 
from Windows' Control Panel to configure 
display resolutions, color palettes, and _ 
DPMS times, as well as how much mem- 
ory to reserve for the card's font caches. 

Additionally, you can configure virtual 
screen resolutions and set hardware screen- 
magnification “zoom-in” and "zoom-out" 
hot keys. Because it holds only 2 MB of 
memory, the Kelvin 64 can display only 
65,536 colors (16-bit) at 1024- by 768- 
pixel resolution. Like the ATI card, the 
Kelvin 64 uses a 32-bit color depth for ac- 
celeration, though not as effectively. 

Still, Orchid's Kelvin 64 accelerator 
card is substantially less expensive than 
the others, and it's one heck of a bargain 
for the performance I observed. Orchid 
bills it as “the first affordable 64-bit graph- 
ics acceleration solution," and rightly so. 
Anyone who demands fast graphics speeds 
for minimal dollars should put the Kelvin 
64 first on his or her shopping list. 


Media Vision Pro Graphics 1024 

Media Vision's Pro Graphics 1024 accel- 
erator card comes in two flavors. The $449 
True Color unit with 2.25 MB of VRAM 
can display 24-bit color at 1024- by 768- 
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THERE'S NOTHING LIKE IT. 


The IndyCam™ color digital camera INDY™ comes complete with all the 
is Standard equipment; the most sens- hardware you need for media-mail and 
ible input device for the visual world, video conferencing. 

Work in the first true multimedia Run the world's best software for image 


interface — the Indigo Magic™ User 
Environment — and merge 3D, blistering 


processing, CAD/CAM, chemistry, GIS, 
CASE, and more. 


2D graphics, audio, video, and text. 

Achieve almost reckless speed with a 
It runs applications for every major = 150MHz R4400™ or 100MHz R4000® 
platform: Windows/DOS, Mac, and processor and a true 64-bit architecture. 


UNIX — all simultaneously. 
у Despite a wafer-thin profile, INDY is 


Built-in ports accommodate every device LO OL a packed with audio, video, and 2D and 
imaginable: even VCRs, all your CDs | eee iaia BuU 1 3D subsystems, yet still has plenty of 
(image, music, and data), and MIDI. | E ` room for option cards. 


ITS LI ING ELSE. 


Read, write and import PC, Mac, and UNIX If you've ever used a Mac? or 
files with just a click of the mouse. Sit Windows® you'll feel right <р 
comfortably on Novell® at home with the intuitive 
and Appletalk™ Indigo Magic user interface. 

networks. 


س = 


a Standard com ports | The video capabilities are | 
= 10Ваѕе-Т or AUI, and like having conferences | 
ISDN make INDY an easy-to-reach address in your cubicle, design 
| reviews ОП your desk- 
top, and chats from your 
2 favorite chair. 


/ N p ™ Here'sthe machine that unites communications and computing; 
y the machine that lets you design, simulate, and 
demonstrate in three dimensions; the machine for everyone who uses multimedia as 
a tool, not a toy. It’s also a nitro-fueled computer with afterburners. Call Dept. B29 | 
at 1-800-800-7441, to register for a seminar or for more information. SificonGraphics 
Computer Systems 


= 


INDY includes all the features above, plus: 32MB of RAM (expandable to 256MB); IndyCam" color digit digital camera; microphone, 8-bit graphics w/ Virtual-24 support; 3 juggling balls; 147 167 


or 19" non-interlaced monitor; externa! volume controls; 2 GIO32 high-performance expansion slots; space for 2 hard disk drives (accepts 21MB 3.5" floptical drive that reads/writes Macintost® DOS and UNIX diskettes); Display PostScript*; Indigo Magic" User Environment; Hot 
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Easing Windows’ Graphics Bottleneck 


PERFORMANCE FOR 64-BIT GRAPHICS ACCELERATOR CARDS 
Diamond's Stealth 64 was by far the fastest card tested, but other cards have their strong points. Although expensive, Matrox’s Ultima 
cards do well at higher resolutions and reach 1600- by 1200-pixel resolution. For its price, Orchid's Kelvin 64, the only DRAM-based card 
tested, provides good performance at lower resolutions. The 2-MB version of ATI's card does even better at lower resolutions; the 4-MB 


version, unavailable at the time of this review, may also do well at higher resolutions. Higher numbers are better; — = not applicable. 
RESOLUTIONS! 
640 x 800 x 800 x 1024 х 1024 х 1024 x 1280 х 1280 х 1280 x 1600 х 1600 х 
480 х 600 х 600 х 168x  T768x 768x 1024 x 1024x 1024x 1200 x 1200 x 
16.7 MILLION 65,536 16.7 MILLION 32,768 65,536 16.7 MILLION 256 32,768 65,536 256 32,768 
ATI Graphics 
Pro Turbo 84.73? =- 110.48: — 112.87 — 8/25 — — == — 
Diamond Stealth 64 143.34 — 176.50 — — 234.34 — — 186.96 — — 
Matrox MGA Ultima 
for VL-Bus 69.18 — 86.88 88.16 — — 92.41 — — 84.56 — 
Matrox MGA Ultima 
Plus for VL-Bus 69.63 — 88.41 — Е 113.89 — 119.08 — — 117.29 
Media Vision 
Pro Graphics 1024 75.80 — 99.86 — — 133.51 — — — — = 
Orchid Kelvin 64 66.18? — 71.46 — 8358 — — == == — — 


Genoa Phantom 32? 26.72 


' |n pixels X pixels X colors. 


51.71 — = 


63.69 — 


50.71 — — — — 


? Wintach read this card in this mode as using 32-bit color depth instead of 24-bit and scaled it accordingly. The Wintach RPM value has been adjusted downward (by 0.75) so that it 


can be compared with the other cards In 24-bit mode. 


* The fastest of three 32-bit cards tested for comparison. All used a 32-bit interlaced memory design. These cards slowed down with 24-bit color. 


Texas Instruments' Wintach graphics benchmark times four sets of graphics operations that simulate word processor, CAD/draw, spreadsheet, and paint programs. Wintach indexes 
the time results to those of a Compaq Deskpro 386/20 with unaccelerated VGA and then scales the results based on resolution and color depth so that the resulting four application 
indexes reflect the amount of graphics data involved. The four indexes are then averaged to the single overall Index (called RPM for Relative Performance Measurement) that Is 
presented here. RPM values are shown for the highest color depth supported at each resolution. For the 64-bit cards, the highest color mode provides the best Wintach result at a 
given resolution. Because of the scaling of RPM values for resolution and color depth, numbers at different modes are not directly comparable. An RPM value for 24-bit mode, for 
example, will be three times higher than the RPM value for the 8-bit mode at the same pixel resolution Н both tests lake the same time. 


pixel resolution, while the $299 8-bit Color 
unit with just 0.75 MB of VRAM can dis- 
play 1024- by 768-pixel resolution with 
up to 256 colors. You can upgrade the 
$299 unit for the difference in price be- 
tween the two. 

Media Vision ships the units with a full 
array of drivers for Windows 3.1, Win- 
dows NT, and OS/2, as well as Autodesk 
ADI drivers for AutoCAD, 3D Studio, and 
Animator Pro. Extra goodies include Kai's 
Power Tools for Windows (an excellent 
fractal-generation program) and FastFilm 
(a Media Vision hardware implementa- 
tion that allows full-screen playback of 
Video For Windows clips). The FastFilm 
feature is made possible by Media Vision's 
MV V402 Video DAC, part of the com- 
pany's Stingray24 multimedia chip set. 

Media Vision's multimedia plans for 
this card are obvious. Besides the normal 
15-pin SVGA connector, the card has both 
S-VHS Video and NTSC composite in- 
and-out connectors. These connectors will 
become functional when Media Vision re- 
leases its 1024 multimedia daughtercard, 
probably this fall. 

The 1024 True Color adapter installs 
easily, without your having to set any 
jumpers (a single jumper block disables 
or enables the on-board VGA). To install, 
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you start Windows in a 16-color, 640- by 
480-pixel mode. You choose all Windows 
drivers, monitor options, and screen reso- 
lutions from a Pro Graphics 1024 setup 
utility icon in Windows' Control Panel 
and then restart Windows to invoke the 
new resolutions and color bit depths. 

Expanded Pro Graphics 1024 units are 
not actually 64-bit accelerators— with 2.25 
MB of VRAM on-board, the True Color 
unit uses a 72-bit-wide data path to speed 
up graphics functions. The Pro Graphics 
1024 cards use a Cirrus Logic 5402 ac- 
celerator card coupled with Media Vision's 
own MVV432 graphics accelerator chip. 
The design moves graphical data via inter- 
leaving between the MVV452 chip along 
three 24-bit- wide data paths to three 0.75- 
MB banks of VRAM (one path each for 
the red, green, and blue color channels). 

Of the six 64-bit accelerator card con- 
figurations I tested, only the Pro Graphics 
1024 and two 4-MB adapters can display 
16.7 million colors at 1024- by 768-pixel 
resolution. At this mode and resolution, 
the Media Vision chip comes in a distant 
second behind Diamond's card (and it's 
hard to say how a 4-MB ATI card might 
do). In 640- by 480-pixel and 800- by 600- 
pixel modes, the card placed in the middle 
of the pack. 


Although the Pro Graphics 1024 is not 
the fastest accelerator card, I’m impressed 
by Media Vision's design and engineer- 
ing implementations of the present 72-bit 
acceleration and FastFilm subsystems, and 
with all the extras that come with the card. 
If your graphics needs include future plans 
for capturing video or taping full-screen 
digital video playback and SVGA com- 
puter sessions on your VCR, then you must 
have a Pro Graphics 1024 in your system. 


Matrox MGA Ultima 

Since introducing it last year, Matrox has 
revamped its 64-bit MGA graphics chip, 
removing some 3-D capabilities to lower 
the cost and tuning drivers to improve the 
performance. I tested two VL-Bus ver- 
sions of the current 64-bit MGA card: the 
$499 MGA Ultima, a three-quarter-length 
card with 2 MB of VRAM, and the $599 
MGA Ultima Plus, a full-length card that 
comes with 2 MB but upgrades to 4 MB 
for an additional $250. I tested the Ulti- 
ma Plus both ways and found that the Ul- 
tima and 2-MB Ultima Plus perform al- 
most identically. 

With 2 MB, both cards support resolu- 
tions of up to 1152 by 882 pixels in 15- 
bit high-color mode and 1280 by 1024 pix- 
els in 256-color mode (8-bit). The Ultima 


NEW 


SYSTAT 6.0 for DOS 


Call for Introductory Pricing 


The only statistics package 
you'll ever need. 


"The best general-purpose statistics 
program * just got better 

For more than 10 years, SYSTAT, Inc. 
has been producing accurate, com- 
prehensive statistics and graphics 
software. SYSTAT 6.0 for DOS, the 
latest version of the highly-rated 
SYSTAT package, brings you new 
dimensions of power and function- 
ality. А broad array of data handling, 
statistics, and graphics features have 
been added to the package. SYSTAT 
can accommodate larger data sets 
than ever before: the program has 
been rewritten to let you analyze 
data files with thousands of variables 
and unlimited records. SYSTAT for 
DOS now supports extended mem- 
ory, to allow for very large, complex 
analyses. And, SYSTAT's graphics are 
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Shewhan X.Dar Chart 


now object-oriented, so you can 
modify them with ease, and rotate 
all 3-D graphs to any perspective. 


From basic to advanced statistics 
All versions of SYSTAT provide 
a full range of statistical analyses, 
including: = frequencies в / tests 
m multi-way cross-tabs m nonpara- 
metric statistics m correlations 
a linear, multiple, and stepwise 
regressions m ANOVA m ANCOVA 
m repeated measures m factor 
analysis м cluster analysis æ multi- 
dimensional scaling ш Box-Jenkins 
ARIMA models m Fourier analysis 
а principal component analysis 
= means models m post-hoc tests 
= time series ш nonlinear modeling 
и loglinear modeling. 

SYSTAT 6.0 for DOS adds several 


new analyses to the SYSIAT package: 


= design of experiment procedures 
for quality control, including 


D-optimal, Taguchi, Plackett-Burman, 


Box-Behnken, and other designs 
= matrix algebra commands and 
functions m RAMONA, a powerful 
path analysis procedure. 


New! QuickGraphs & 3-D Charts 
SYSTAT 6.0 for DOS provides Quick- 
Graphs, plots that are automatically 
generated with each analysis. New 
3-D bar, pie and ribbon charts give 
you three dynamic ways to present 
your analysis results. The package 
now also supplies Shewhart, Pareto, 
and CUSUM charts for quality con- 
trol. Other SYSTAT graphs include: 
m box plots m density plots m function 
plots ш icon plots m probability 
plots m quantile plots m stem-and- 
leaf plots m 2-D and 3-D scatterplots 
= maps with geographic projections 
= contour plots. 


SYSTAT for Windows & Macintosh 
SYSTAT (version 5) is also available 
for Windows" and Macintosh® All 
SYSTAT data and graphics files are 
compatible across platforms. 


"SYSTAT (for Windows) — with 
its superb graphics, high-quality 
statistical algorithms, and 
reasonable price — is an excellent 
Choice." РС Magazine 


Мгу 11, ТИП 
SYSTAT SOL Windows 


Whether you use DOS, Windows or 
a Macintosh —with SYSTAT you're 
using the best statistics and graphics 
software available. 


To order SYSTAT (with a 60-day 
money-back guarantee), or to 
request more information, call: 


708-864-5670 


For Windows circle 133, 
For IBM/DOS circle 134. 


For more information call or write: SYSTAT, Inc., 1800 Sherman Avenue, Evans поје. 60201 3793. Tel; 708.864.5670, Fax:708, 492 3587 
Australia: 61.3.602 5088, Belgium: 32.2.268.1775, Denmark: 45.64.406575, Finland: 358,0,692.3800, France: 33.76.418508, Germany: 49.55.4272075, 
Greece: 30.1.362.9041, Holland: 31.34.0266336, Italy; 39.587.213640, Japan: 81.33.5902311, Malaysia: 603703.5568, Mexico: 52.5.563.0641,. 
New Zealand: 64.7. 8562675, Norway: 47.32.892.240, Poland: 48.12.360791, Spain: 34.3. 4154904, Sweden; 46.31.776.0121, 
^ Switzerland: 31.971.33.71; Taiwan: TE UK: 44,462.480.055 
© 1994 SYSTAT®, lnc. SYSTAT is 6 registered trademark of SYSTAT, Inc. Windows is a trademark of Microsoft Corp. Macintosh is p registered trademark of Appia Computer, Inc. 
*SYSTAT for DOS rated highest in overall evalustion by Software Digest Ratings Report Val. 8, Na. 5, May, 1991. Software Digest is a registered trademark of МТ, Inc. 
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I tested uses a Brooktree 485 RAMDAC 
for high- and true-color modes. With 4 
MB, the MGA Ultima Plus displays reso- 
lutions of up to 1152 by 882 pixels with 
24-bit color depth, as well as 1280 by 1024 
pixels and 1600 by 1200 pixels with 15-bit 
color depth. 

Installation was easy, although Matrox 
uses a 10-position DIP switch to set the 
card’s memory addressing and enable or 
disable on-board VGA. You use a DOS 
utility to establish and test monitor fre- 
quencies, resolutions, and color depths, as 
well as for installing Windows 3.1, NT, 
AutoCAD, 3D Studio, OS/2, and Micro- 
Station drivers. The setup program modi- 
fies AUTOEXEC.BAT and CONFIG.SYS 
to set software communication links with 
the MGA adapter’s hardware BIOS. 

After rebooting the system and starting 
Windows, you use Matrox’s MGA Control 
Panel utility to set operating resolutions 
and bit depths, as well as virtual screen 
resolutions of up to 1600 by 1200 pixels. 
The Control Panel also lets you enable 
Matrox's ModeSWITCH utility, which 
lets you switch Windows resolutions and 
color depths on the fly without interrupting 
your applications. You can also enable or 
disable Matrox’s PixelTouch hardware 
zoom utilities, which let you instantly mag- 
nify images for precision pixel retouching 
in image editors such as Photostyler. 

surprisingly, the extra 2 MB of VRAM 
I installed on the Ultima Plus increased 
Windows speed only marginally, and only 
in a few applications. Also surprising was 
that, with or without the extra 2 MB in- 
stalled, the Ultima Plus ran slightly slow- 
er than the lower-cost MGA Ultima in 
some modes. Although it was once the 
only 64-bit Windows accelerator card and 
one of the fastest graphics cards of any 
type, the MGA Ultima tested slower than 
most of the other 64-bit cards at lower dis- 
play resolutions. At higher resolutions, it's 
on a par with all the cards except the Dia- 
mond Stealth 64—-and at 1600- by 1200- 
pixel resolution, it is the only card still in 
the running. 

Using Matrox's QCDP (Quality Color 
Dithering Process) color mode, both Ul- 
tima cards can provide fairly realistic col- 
or, with display speeds in between those 
provided by 8- and 24-bit modes. QCDP is 
an 8-bit mode that uses the Matrox chip's 
hardware dithering process to emulate 24- 
bit color depths using only 8 bits of data. Tt 
comes into its own at 1280- by 1024-pixel 
and 1600- by I200-pixel resolutions where 
true color isn't available. 

А strong point is that the 4-MB MGA 
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Ultima Plus supports the highest screen 
resolutions at the highest color depths of 
any accelerator card I’ve seen on the mar- 
ket. And particularly at these high resolu- 
tions and added color depths, the Ultima 
cards provide their best performance. A 
special $999 version of the card, the MGA 
Ultima 200, has the 200-MHz bandwidth 
necessary for an ergonomic 76-Hz refresh 
rate at 1600- by 1200-pixel resolution. In 
my image-editing applications, 1 found 
that the PixelTouch zoom and Mode- 
SWITCH features were a real plus, and 
for spreadsheets and PageMaker layouts, 
the 1600- by 1200-pixel modes proved 
ideal with a large monitor. 


Diamond Stealth 64 

Diamond's Stealth 64 VL-Bus card, the 
fastest card 1 tested, ships in two configur- 
ations—a 2-MB VRAM version ($399) 
and the 4-MB VRAM unit ($599) 1 tested. 
Versions are also available for PCI sys- 
tems. Besides Windows 3.x and NT driv- 
ers, the Stealth ships with drivers for Lotus 
1-2-3, WordPerfect 5.1, Cadkey, DataCAD, 
MicroStation, and Panacea's TurboDLD 
ADI drivers for 3D Studio, AnimatorPro, 
and AutoCAD releases 10, 11, and 12. 

The Stealth 64 VL-Bus unit is a three- 
quarter-length card with only one jumper 
(IRQ setting). The half-length PCI version 
is completely jumperless. The Stealth uses 
S3's new Vision 964 graphics accelerator 
chip along with a Brooktree 485 RAM- 
DAC for high- and true-color support. 

The 4-MB VRAM unit supports 24-bit 
color depth at resolutions of from 640 by 
480 pixels to 1152 by 864 pixels, and 
65,536 colors at the adapter's maximum 
resolution of 1280 by 1024 pixels. The 2- 
MB VRAM version supports 24-bit color 
at 800- by 600-pixel resolution, 65,536 
colors at 1024 by 768 pixels, and 256 
colors at 1280 by 1024 pixels. 

The Stealth installed without a hitch, 
and driver setup was equally painless. 
From box to Windows, I was up and run- 
ning at 1024- by 768-pixel resolution in 
24-bit color in less than 5 minutes. With 
Diamond's DOS-based installation and 
setup utility, you set and test monitor fre- 
quencies, text modes, and DPMS timings. 
A utility, S64BIOS.COM, loads as a TSR 
program for systems that don't automati- 
cally shadow the Stealth's BIOS into mem- 
ory on bootup. (The Gateway 2000 test 
system did auto-load the BIOS, so I didn't 
test the unit with this TSR installed.) 

The installation program next installs 
Windows drivers and starts Windows 
itself. Once in Windows, Diamond's In- 


Control Tools dialog box requests addi- 
tional information about monitor frequen- 
cies, as well as Windows screen resolu- 
tions and color bit-depth preferences. 

During the Wintach test, the application 
screen tests really screamed, but I decided 
the results were a fluke—the RPM index 
numbers from the Wintach test seemed too 
fast. I spent almost 3 hours running multi- 
ple applications, rerunning Wintach, and 
performing some AutoCAD redraw tim- 
ing tests that I had run with the other cards. 
I also tried a number of other graphics 
benchmarks, including NSTL’s tests, be- 
fore convincing myself that the Stealth was 
indeed running as fast as I perceived. 

Diamond's Stealth 64 blazes in every 
Windows and DOS application. It will 
make your old 486 feel like a double-speed 
Pentium. I give it two thumbs up for ex- 
cellence in all categories, as well as for 
being the fastest graphics accelerator card 
l've ever worked with. 


For Every Need and Budget 

Obviously, the top pick for best perfor- 
mance is Diamond's Stealth 64. It's a tad 
expensive with 4 MB of VRAM on-board, 
but it’s worth every penny. My next choice 
goes to Orchid's DRAM-based Kelvin 64 
as the least expensive 64-bit card on the 
market. Although a bit slower than most, it 
should appeal to users on a budget who 
need faster Windows application speeds 
but don't need 24-bit color at 1024- by 
768-pixel resolution. 

Media Vision's Pro Graphics 1024 is a 
great choice for those who can use 64-bit 
acceleration performance now but want 
to do everything with one card in future 
multimedia applications. The most ex- 
pensive of all, Matrox' s Ultima cards are 
the only cards in this review that support 
1600- by 1200-pixel resolution, and they 
do it with good performance. The jury's 
out on ATT's Graphics Pro Turbo until test 
results with a 4-MB configuration become 
available. 

Other than the initial VL-Bus installa- 
tion problems, all the cards that I tested 
worked as advertised, albeit some a bit 
faster than others. If you're tired of slow 
Windows speeds with 24-bit graphics, give 
one of these cards a try. Maybe you don't 
need a Pentium just yet. 8i 


Animator, technical writer, and consultant on com- 
puter graphics, desktop publishing, digital video/ 
audio, and MPC, Greg Loveria lives in Bingham- 
ton, New York. He has written numerous articles 
for BYTE and is a contributing editor to McGraw- 
Hill's DataPro books. You can reach him on the 
Internet or BIX at loveria@ bix.com. 
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PowerPC Hits the Road 


IBM’ Ss high-priced PowerPC notebook makes AIX truly portable 


BRUCE DAWSON 


Ithough it’s not the first RISC- 
based portable PC running 
Unix, IBM's RS/6000 N40 15 


the first using the new PowerPC chip, and 
it may be the fastest. Built by Tadpole, the 
N40 is a notebook version of IBM’s RS/ 
6000 running AIX, IBM's flavor of Unix. 
It is a lightweight, color notebook pow- 
ered by a 50-MHz PowerPC 601 micro- 
processor with a 32-KB cache. Weighing 
just over 7 pounds with the battery in- 
stalled, it has the near-laptop dimensions of 
8.5 by 11.8 by 2 inches. The price of the 
basic system I reviewed, equipped with 
16 MB of RAM and a 340-MB hard drive, 
is $11,995. 

The internal battery lasts only 45 min- 
utes to an hour; it's too bad the power- 
efficient 603 version of the PowerPC chip 
wasn't available at design time. IBM ex- 
tends your road time by shipping the N40 
with two batteries, but you must shut down 
the system to switch them. Using the N40’s 
save-and-resume feature, that process takes 
around 5 minutes—not bad for a Unix sys- 
tem, but still inconvenient. Another solu- 
tion is an optional external battery pack 
that connects to the back of the N40 and 
extends battery life up to 4 hours. 


Packs Power 

This rugged little notebook packs a lot of 
power and features. The lightweight mag- 
nesium-alloy case makes it sturdy and dou- 
bles as a heat sink. The N40’s built-in TFT 
(thin-film transistor), active-matrix color 
screen measures 9.4 inches diagonally and 
provides bright 640- by 480-pixel images 
and a wide viewing angle. The removable 
hard drive slides out easily to provide se- 
curity or to enable different users to each 
have their own environment. À smaller 
(250 MB) drive is also available. You can 
expand the N40’s memory from its base 
configuration of 16 MB up to either 32 
MB or 64 MB by replacing the 8-MB 
modules in its two SIMM sockets with 
higher-capacity units. 

The N40 uses the same TrackPoint II 
pointing device found on IBM's ThinkPad 
portables. This mouse alternative proved 
to be quite a boon to portability, eliminat- 
ing extra baggage and configuration time. 


However, unless I 
turned down its sensi- 
tivity, I found it to be 
more disconcerting than 
useful in vibration- or 
shock-prone environ- 
ments, such as most 
forms of ground trans- 
portation. Old point- 
and-click habits die 
hard, and you're just as 
likely to select Close as 
Minimize in the X Win- 
dow System if the ve- M 
hicle you’re riding іп M 
should hit a bump at just 
the wrong moment. | 

The N40 comes with 
a full set of external | 
ports. The SCSI, paral- 
lel, serial, and audio | 
ports use nonstandard 
connectors, but break- 
out cables are provid- 
ed, so you can use stan- 
dard cables to connect 
peripherals. The 15-pin 
AUI (attachment unit 
interface) connector requires an addition- 
al cable and transceiver for most Ethernet 
environments. А LocalTalk port provides 
another networking option. The N40’s 8- 
bit Fast SCSI-2 supports up to six external 
devices. 

For desktop use, the N40 provides key- 
board and mouse ports, as well as a 15- 
pin УСА connector with video-memory 
support (2 MB) for resolutions of up to 
1280 by 1024 pixels with external moni- 
tors. For long-distance communications, 
there is both an internal 14.4-Kbps fax mo- 
dem and an ISDN port. PCMCIA slots 
(two Type П or one Туре Ш) will allow fu- 
ture Token Ring and wireless adapters. 
And for multimedia, the N40 comes with 
a built-in microphone and speakers, as well 
as a port for external audio. 

The N40 supports a 256-color, 1280- 
by 1024-pixel virtual display on its 640- by 
480-pixel LCD. Like some other Tadpole 
notebooks, the N40 supports panning by 
just running the cursor up to the edge of the 
screen, and you can zoom in and out with 


IBM's RS/6000 N40 packs most of the power of a full Unix workstation into a note- 
book-size magnesium-alloy shell. As with any notebook, you give up storage capaci- 
ty and screen size for portability. 


function-key combinations. In a Unix en- 
vironment, it's a very nice feature to have. 
The LCD virtual-display feature also lets 
you simultaneously display on an exter- 
nal monitor with resolutions higher than 
640 by 480 pixels. 

The power supply is a svelte adaptive- 
voltage design that should work just about 
anywhere (110 to 240 V, 50 to 60 Hz) giv- 
en an appropriate power cord. It's as light 
as they come. The adapter, power cord, 
charger, and two nickel-cadmium batteries 
all fit into the N40’s canvas carrying bag 
(which lacks a shoulder strap). 


Slimmed-Down AIX 
AIX, which comes preinstalled, is so large 
and feature-rich that IBM had to pare some 
features to fit it onto the N40’s 2'-inch 
340-MB removable hard drive. Fortu- 
nately, the only missing features are those 
you're unlikely to need on a portable sys- 
tem, such as most of the server software. 
IBM claims that the N40’s reduced AIX 
remains fully compatible with AIX 3.2.5. 
continued 
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UNIX BENCHMARKS 


[ТЇ PowerPC Hits the Road 


The Unix benchmarks were run in a single-user mode to 
give some idea of the system's raw performance, and 
In a muttiuser mode to give an idea of how much overhead 
Is involved in running AIX. In the single-user test, the 
benchmark had only the error logger server and the NCE 
daemon running. The multiuser test added one remote 
NFS (NetWork File System) mount, the X display server, 
and the default number of servers—a fairly typical envi- 
ronment for a mobile user. The results are indexed. On the 
BYTE Unix benchmarks (version 3.11), a Sun SparcStation 
1+ running SunSoft 4.3 = 1. Thus, the results below 
show the RS/6000 to be several times faster overall 


than the SparcStation 1+. 


INDEX 


TEST (SINGLE USER) 


Arithmetic (type = double) 4.8 


Dhrystone 2 without 
register variables 5.0 


Exec! throughput 5.1 
Pipe-based context switching 2.1 
Shell scripts (eight concurrent) 2.0 


Due to lack of space on the 340-MB hard drive, both test sets failed to 


perform the file UO tests. 


IBM provides a CD-ROM with a full AIX 
distribution on it, so you can augment 
AIX’s features once internal drives larger 
than 340 MB become available for the 
N40 (or if your N40 has a sufficiently large 
external hard drive and CD-ROM drive 
attached to it). 

The only documentation that 
came with the system was two 
thin spiral-bound notebooks de- 
scribing how to attach cables to 
the N40, configure AIX, and 
use the NCE (Nomadic Com- 
puting Environment). All other 
documentation is on the distri- 
bution CD-ROM disk. Unfor- 
tunately, you have to install the 
information on your hard drive 
to read it, and there just isn't 
room. It's too bad the CD-ROM 
isn't structured so that you 
could use AIX's information 
browser to read the documen- 
tation data right off the CD- 
ROM. As it is, you can store the docu- 
mentation on an external hard drive or on 
a network server. 


Changing Environment 

To those already familiar with AIX, the 
most interesting feature will be the NCE. 
It's a Tadpole-developed package of pro- 
grams that provides a number of options 
for using the N40 in a changing environ- 
ment. Most important for a Unix system, 
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INDEX 
(MULTIUSER) 


4.8 


4.9 
5.0 
2.3 
0.5 


the save-and-resume feature 
lets you preserve the state of 
the system and restore it 
across power cycles relative- 
ly quickly. The feature re- 
quires an area of your hard 
drive the same size as your 
memory capacity. 

You can initiate a save by 
using key strokes, by press- 
ing the power button, through 
a menu, or by closing the lid. 
You then push the power but- 
ton to restore. This feature is 
useful for quickly picking up 
the N40 and going some- 
where else. Saving the sys- 
tem state takes a minute or 
two of disk writing, so don't 
expect to close the lid and just 
vamoose; [BM cautions that 
the notebook should remain 
undisturbed while the drive is 


| found the 
N40 barely 
usable away 
from А/С 
power, even 
with the two 


batteries 
supplied. 


active. (I was able to place the 
N40 in its case and gently car- 
ry it off during its save cycle, 
but I wouldn't recommend 
this.) A similar sleep mode saves the sys- 
tem state to disk and then goes into a low- 
power condition. Recovery is instanta- 
neous. 

А Location panel in the NCE window 
lets you set up for several locations, each 
with its own name, time zone, phone num- 
bers, and network configuration, 
to list some of the possible pa- 
rameters. You select one of these 
names to switch your operating 
environment to the resources 
available at a particular locale. 

You can also select different 
peripherals through NCE so that 
you can use whatever resources 
are available at a site. You can 
pick up and go with the pause- 
and-resume feature and then 
quickly set up and work at a 
new site. AIX and NCE work 
together to resolve the problems 
traditional with changing hard- 
ware between boots. (Howev- 
er, servers at one site may not be avail- 
able at another site.) Through NCE you 
can also make connections using Dial-in IP 
(SLIP), so you can use your central of- 
fice's LAN resources via a modem. 

Except for battery life, I found the N40 
to be a nice notebook, if somewhat larger 
than I' m used to. It had sufficient horse- 
power to run the applications I could run, 
even if it didn't have all the applications I 
wanted to run. There are no WYSIWYG 


editors on the N40, for example — not even 
the freely available xedit or emacs. The 
Power Desktop GUI application that IBM 
provides is a nice facilitator for getting 
around in Unix's directory scheme, but it 
doesn't provide any inherent value to the 
system. 

For instance, there are no word pro- 
cessing, database, spreadsheet, business 
graphics, or other general-purpose appli- 
cations. Most Unixes don't come with 
these applications, but I expected a little 
more for the premium price IBM demands 
for this notebook. 

The N40's AIX comes with two ver- 
sions of its capable SMIT system man- 
agement environment, a character-cell ver- 
sion and a GUI version. The latter version 
takes up more than the entire УСА dis- 
play. However, it has nice, large fonts, and 
you can get around in it easily enough us- 
ing the pan-and-zoom features or if you 
have a high-resolution external display. 

The N40 has many nice features that 
suit it as a portable PC. NCE's Location 
feature, for example, greatly enhances your 
ability to work effectively in multiple lo- 
cations. Software consultants and support 
specialists should find that just this single 
feature makes the N40 worth serious con- 
sideration. 

On the other hand, I found the N40 bare- 
1у usable away from А/С power, even with 
the two batteries supplied. As I mentioned, 
it's not that practical switching batteries 
because you must cycle power to make 
the switch. Additionally, I don't recom- 
mend trying to use the TrackPoint pointing 
device when under way in a bus or train. 
For some remote-site applications, how- 
ever, the N40 could be indispensable. 
If you need AIX in a portable package, 
there's no substitute. Bi 


Bruce Dawson is a consultant working for Virgin 
Software, Ltd. (Manchester, NH). He has been de- 
veloping low-level Unix, VMS, and DOS applica- 
tions for the last 10 years. He can be reached on 
the Internet at jbdQ virgin.mv.com or on BIX c/o 
“editors.” 


About the Product 


IBM RS/6000 N40 
(as tested, with 16 MB of RAM and 
a 340-MB hard drive) 


IBM Corp. 
Old Orchard Rd. 


Armonk, NY 10504 

(800) 426-2255 

intemationat: (800) 426-1774 
fax: (800) 426-4329 
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The Best in Graphics 


Award-winning CorelDRAW 3 is the ultimate entry-level graphics package! This powerful, 
yet easy-to-use software includes illustration, charting, photo-editing and presentation 
capabilities. Its precision type control, incredible drawing power and stunning special effects 
allow users to create dynamic desktop publishing documents, detailed technical illustrations, 
eye-catching brochures and colorful presentations. With hundreds of fonts and thousands of 
clipart images CorelDRAW 3 is the best all-in-one value-packed graphics solution! 


Here's what you can do with CorelDRAW! 


Experiment with hundreds Valuable libraries of over 250 


of different fills and special 2i fonts and special effects like 
effects to create dynamic 2 NE text along a path, perspective, 
graphics. "HY live blending and enveloping 


let vou create headlines and 
mastheads. 
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of clipart images and Corel PHOTO-PAINT is the 
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bitmapped objects and 
editing photos. It's easy to 
enhance any scanned photo 
or bitmap with Corel 
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Friendly Acquisition 


Seven tools for building data acquisition applications in Windows— 
without writing a single line of code 


IRA EGLOWSTEIN 


sk anyone who has wnitten data 
acquisition or control software 
from scratch—it’s a tedious and 


time-consuming process. A large acquisi- 
tion and control application written in C or 
BASIC could take weeks or months to 
complete. Imagine building that same so- 
lution in hours. That’s exactly what graph- 
ical programming environments claim to 
do for data acquisition. A window replaces 
your text editor, icons replace subroutines, 
and lines and arrows determine the data 
flow. 

If you’re an engineer or scientist who 
wants to sample signals from a test source 
or take measurements from an ongoing 
experiment, perhaps you’ve been scared 
away from data acquisition by the thought 
of learning C or BASIC. Graphical pro- 
gramming environments also empower 
nonprogrammers to build data acquisition 
solutions. 

Perhaps you’re from the old school and 
can’t imagine developing an application 
by dragging lines between graphical ele- 
ments. These environments can work as 
front ends for your custom code. You may 
be a wizard with the low-level drivers for 
your hardware, but you don’t want to 
spend the time writing math functions or 
graphing routines. These environments 
Support external code or share data with 
other Windows programs. 

Graphical programming environments 
have other significant advantages, as well. 
Developing a system with one of these en- 
vironments takes less time and could save 
your company a considerable amount of 
money. Graphical programming may also 
leave you with applications that are easier 
to reconfigure as your needs change. Fi- 
nally, it’s harder to make programming 
errors in a graphical environment because 
you select actions from a menu instead of 
typing in keywords and program state- 
ments. If the system builds the syntax for 
you, you're less likely to make syntax er- 
rors in programming that can eat up a lot of 
debugging time. 

None of this is to say that graphical pro- 
gramming is going to replace the count- 
less data acquisition libraries available for 
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describes the data flow from the A/D converter to the display graph and then to a disk file. 


conventional programming. Graphical en- 
vironments have their limitations, too. 


Acquiring Without Code 
This review focuses on seven products: 
Capital Equipment Corp.'s TestPoint, Data 
Translation's DT VEE, HEM Data's Snap- 
Master, Intelligent Instrumentation's Vi- 
sual Designer, Laboratory Technologies’ 
Notebook, National Instruments’ Lab- 
View, and Strawberry Tree’s WorkBench 
PC. All run under Microsoft Windows and 
claim to provide complete data acquisi- 
tion functionality without requiring you 
to write a single line of code. For hard- 
ware support, these products handle a se- 
lection of internal data acquisition boards, 
and they provide a graphical programming 
environment and analysis functions to 
process the acquired data. (One product, 
DADISP from DSP Development, is not 
included here because its focus has a sub- 
tle but important difference: It’s primarily 
an analysis tool that supports data acqui- 
sition through optional modules.) 
Programming a data acquisition and 
control solution in a graphical environ- 
ment involves selecting icons from a li- 


brary of iconic functions and arranging 
them onto a working surface (variously 
called an instrument or a panel). Each icon 
has specific setup conditions that are often 
accessible by double-clicking on the icon 
once it’s been placed. Selecting an input 
channel from your data acquisition board 
can be as easy as opening a document from 
your word processor. Once the icons are in 
place, you describe the data flow by con- 
necting the icons in some logical fashion. 
In some products, this connection is. visu- 
al as well as logical, taking the form of 
arrows showing the data flow. In other 
products, the data flow is managed by de- 
scriplive action panels. 

To better facilitate sharing the data be- 
tween your data acquisition environment 
and your other Windows applications, 
most of these products support DDE. For 
example, you might grab a series of acid- 
ity readings from a pH meter and, through 
DDE, channel them to a chemical analysis 
program for processing. If your applica- 
tion requires producing graphs that are 
beyond the data acquisition program's ca- 
pability, you can let Excel grab the data 
through DDE and display the graph. 

continued 
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DT VEE's screen objects have detailed descriptions of their functions. In this view, the application Icons were 


reduced to conserve space. Although DT VEE labels the axes on graphs, it doesn't label the ticks along the axes. 


——P— a سے‎  —— س‎ 


gram Manag 


Snap-Master t 


HEM Data Corp. 


Display: Раде 1 


| Oxygen vs Altitude | Options m 


EAT C - т rere ES 
B = File Edit Settings... Start! Cursor Zoom Pages 


| | Date: 3-18-1 334 


Time: 4:11 F PM Stoppe ped instrument: ANXY ASXYZ.| 


Snap-Master's displays are clear and easy to read. Data flows from step to step through pipes; arrows indicate the 
data-flow direction. Of the products included, Snap-Master's graphics are second to none. 


Real-World Acquisition 

To put these packages to the test, I wanted 
to use them to reproduce a test system I 
had developed for Scott Aviation, a divi- 
sion of Figgie Intemational. One of Scott's 
products is an oxygen regulator used on- 
board commercial aircraft. The regulator 
has to control the oxygen flow from a pres- 
surized air supply in response to changes in 
air pressure. The actual test system present- 
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ed a few specific challenges that seemed 
reasonable to present to these data acqui- 
sition products. 

The oxygen content of an air sample is 
determined by a dedicated oxygen sensor. 
The output of this sensor is a voltage, pro- 
portional to the measured oxygen level. 
To convert from voltage to the proper read- 
ing, you simply multiply the voltage by a 
constant. 
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Altitude is a nonlinear function of air 
pressure: The pressure goes down as the al- 
titude goes up. In the test fixture, a vacuum 
line lowers the pressure to simulate high- 
er altitudes, and a transducer reads this 
pressure as a voltage. 

Converting the pressure reading into al- 
titude requires the first of two special treat- 
ments. There is no linear relationship be- 
tween air pressure and a given altitude; 
because of the many different atmospher- 
ic layers on the earth’s surface and a huge 
number of variables, the relationship be- 
tween these two measurements is com- 
plex. The best way of performing the con- 
version is by looking it up in a table; it 
can also be approximated by a calculation. 
For this test, 1 wanted to use a pressure/ 
altitude table from a disk file and have the 
data acquisition program perform a table 
lookup. 

The other tricky detail is to control the 
simulated test altitude. А motorized valve 
controls the connection between the vac- 
uum line and a test chamber; the more you 
open the valve, the lower the pressure in 
the chamber or the higher the altitude. To 
open or close the valve, the computer has 
to generate a pulse of varying width. A 
wide pulse opens the valve farther; a nar- 
row pulse opens it less. The pulse goes to 
one of two connections, depending on 
whether you want to open or close the 
valve. To determine the pulse width, the 
actual measurement is compared with what 
should be happening; larger errors require 
a larger adjustment to the vacuum valve 
or a wider (longer) pulse. 

For this test, I didn't use the actual lab- 
oratory hardware, but a simulation. I in- 
stalled each package and the required I/O 
card in a 66-MHz 486DX2 machine with 
8 MB of RAM. А second PC was con- 
nected to an Interface Systems DataPad 
unit (an external data acquisition box) that 
contained both digital and analog I/O 
cards. Software in the PC controlled output 
voltages to simulate varying pressure and 
oxygen measurements. 

The valve-control functions were con- 
nected to digital inputs, and software han- 
dled the simulation of the valve's position 
by watching the pulse widths—or at least 
that was the intent. After spending con- 
siderable time with each product, it ap- 
peared that none of the products in the 
review could handle the pulse-width mod- 
ulation without a substantial amount of 
work. For those products that support it, 
linking in an external support routine (writ- 
ten in C or some other language) may be 
the best approach. 


CEC’s TestPoint 

Programming a TestPoint application is 
simply a matter of selecting icons from 
the Stock Objects palette in the upper left 
corner of the screen. A click, drag, and 
drop operation moves the object to the Ob- 
jects list area. When you drop the icon, a 
Settings menu prompts you for detailed 
configuration information. The Panel win- 
dow provides the run-time interface; both 
input controls and result displays appear 
within this window. 

One feature unique to TestPoint is the 
Action List (see the screen on page 147), 
which describes the interconnection and 
interdependence of the objects. You place 
items in the Action List by dragging them 
from the Stock Objects palette and then 
selecting parameters from a menu. During 
one of the test runs, I typed a formula into 
the math object. I ran the test, and error 
68 popped up on the screen. It turned out 
to be a typing error in the formula, but the 
error message wasn't very helpful. 

The test setup in the screen begins by 
waiting for the manual start button in the 
Panel window. When you click on the but- 
ton, TestPoint reads the A/D inputs, ap- 
plies the math, and graphs the output. Each 
analog channel is accessed separately in 
a math object formula; that makes it easy 
to handle multiple inputs. 

TestPoint can use standard Windows 
DLLs for accessing external code and 
DDE for sharing data with other Windows 
applications. Once you've developed a 
TestPoint application, you can attach the 
run-time environment to it and distribute 
the result rovalty-free as a stand-alone 
program. 


Data Translation's DT VEE 

DT VEE's object menu is comprehensive; 
it seems as if just about any function you 
could want is represented by an icon. Af- 
ter you've positioned the icons on the 
screen, it takes only a few clicks of the 
mouse to interconnect the functions with 
wires (wire routing is automatic). Click- 
ing the right mouse button on an icon 
brings up a menu appropriate for that ob- 
ject. Clicking on a shrink button reduces 
the icon size, making room for a great 
many objects on-screen at once. 

Error handling is excellent. I eliminated 
one wire from my working application and 
tried to rerun it DT VEE gave me an error- 
message window; I moved that aside so I 
could see the offending icon (which was 
outlined in red). 

Installing DT VEE was straightforward, 
except that it wasn't obvious which of the 
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Visual Designer doesn't support x, y plots and was unable to perform the display portion of the test. The 
Analoginput icon controls two A/D channels, which must be broken apart using the Unpack module before 


displaying the data in digital panel meters. 
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Labtech's Notebook uses separate icons for each input channel. This makes ft easy to control the —— of тар but 
it can be confusing If you have lots of active input channels. The x, y plotting function doesn't support labels or 
noninteger axis numbers. In this graph, the y-axis values are multiplied by 100 to make ali the digits visible. 


several driver disks contained Windows 
drivers. It also became obvious that the 
A/D card I was using (DT 2835) could not 
handle automatic sampling at slow data 
rates. I solved that problem by setting the 
card for single-sample input and triggering 
it from a separate timer. 

DT VEE is based on Hewlett-Packard's 
HP VEE for Windows 2.0 (the biggest dif- 
ference being DT VEE's support for Data 
Translation boards). Like most of the oth- 
er packages in this review, DT VEE can 


share data with other Windows applica- 
tions through DDE; the documentation 
discusses only DDE client support. After 
you've built а DT VEE application, you 
can run it outside of the development en- 
vironment through the optional run-time 
module. 


HEM Data's Snap-Master 

Snap-Master uses a straightforward ap- 
proach to building data acquisition and 
control systems. The elements (icons) are 
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LabView's user 
Interface, with the 
device configuration 
data (number of 
channels, scan rate, 
and number of 
scans) and a sample 
x, y output. Although 
LabView labeled the 
graph, it didn't 
indicate which axis 
was which (the у 
axis is oxygen, and 
the x-axis is 
altitude). 
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in a column on the left side, with a scroll 
bar. To use and configure an element, you 
drag it into the working window and dou- 
ble-click on it to enter any required set- 
tings. The screen on page 148 is a sample 
from my test application; it was trivial to 
get exactly the output I wanted. 

HEM provides a single user's manual 
for Snap-Master. It's quite complete, but I 
would have appreciated a few more ex- 
amples. It would also be nice if Snap-Mas- 
ter was a bit more forgiving about input 
formats. In one case, I typed in an extra 
space character in a math formula, which 
caused a run-time error; an extra space 
shouldn't do that. To perform the table 
lookup portion of the test setup, HEM sug- 
gests using DDE to another application 
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To generate the data for the graph In the previous 
screen, LabView first reads from the Al (analog 
input). If an error occurs, control transfers to the 


1 of the Al), multiplies channel 0 by 8000, and 
recombines the array data for the x, y plot. 


(e.g., Excel) or writing an external module 
as a DLL. 

If you don’t need the entire package, 
you can buy just the modules you want: 
The data acquisition module (SM-DA), 
general analysis module (SM-GA), fre- 
quency analysis module (SM-FA), and 
programmer's toolkit (SM-PT) are avail- 
able separately. Version 3.0 may be out 
by the time you read this, and it should 
contain HEM’s data gateway module (a 
user programming aid) as well. 


Intelligent Instrumentation’s Visual Designer 
Visual Designer menus make good use of 
cascading daughter menus to simplify the 
menu structure. Selecting a block (icon) 
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Clear and Error Vis (virtual instruments). The normal 
data path separates the signal array (channels 0 and 


W |51106 from the menu brings up 
==] an additional option menu. 
и К With Visual Designer, 
| all the input channels оп 
an acquisition card are 
lumped together into an 
array. To use one of sev- 
eral channels from a card, 
you have to wire the array 
output into an unpacking 
block to separate the chan- 
nels. The screen on page 
149 shows a simple appli- 
cation of this procedure. 
Note that unlike the other 
packages, Visual Design- 
er cannot display data sets 
as x, y graphs. 

Visual Designer has 
good error handling and 
provides a run-time mod- 
ule ($150 per copy, but In- 
telligent Instrumentation 
includes the license free if 
you use its hardware). Version 1.0 sup- 
ports DDE only as a server, but version 
2.0 should be out by the time you read this 
and should support DDE as both a server 
and a client. 


Labtech's Notebook 

When starting up Notebook, you choose 
either the build-time or the run-time mod- 
ule. The build-time module provides the 
environment for creating or editing an ac- 
quisition application; the run-time mod- 
ule executes your applications. 

Notebook is unique in that each A/D 
| channel is shown as a separate icon and 
has separate scaling capabilities. In my 
example, this approach reduced the 

number of icons required to set up the 
| test scenario. 

You access each icon's specification 
table simply by double-clicking on the 
icon and entering the parameters. Con- 
necting icons (for data flow) is a relative- 
ly simple click-and-drag operation. Hard- 
ware support is excellent, too—Notebook 
includes Labtech's Universal Driver, 
which handles hundreds of I/O cards. 

I found it odd that you have to enter 
Notebook's general menu through the LT 
icon (a stylized version of Labtech's logo) 
instead of through a pull-down menu. I 
also thought that I didn't have proper con- 
trol of the application names when saving 
files. When using the run-time module, I 
would have liked to have the name of the 
application shown on the screen. 

To solve complex math functions, the 
company suggests using the CAL(X) (or 


calculated function) icon, writing a func- 
tion in C and using the C icon, or using 
other Windows products and DDE trans- 
fers. А stand-alone run-time module can be 
used to run finished applications. А sepa- 
rate product, Realtime Vision, can add 
graphical sliders, knobs, and displays and 
link them to your Notebook application 
through DDE. 

The only serious problem I ran into 
when executing the test procedure was in 
scaling the x- and y-axes on x, y plots. I 
wanted the y scale to run from 1.0 to 2.5 
with tick increments of 0.25, but Note- 
book displays axis scales only as integers 
(Labtech is planning to change this in the 
next release). The workaround was to scale 
the input and graph by 100 (see the screen 
on page 149). 


National Instruments' LabView 

LabView uses a graphical programming 
language, G, to create programs in block 
diagram form called virtual instruments 
(VIs for short). The program splits your 
development between two windows. The 
first is a user-interface panel with controls 
and display outputs; the second is a dia- 
gram of VIs that combine to build your 
application. 

А typical data acquisition and control 
problem would involve several instru- 
ments. LabView has the unique ability to 
embed several VIs into a single hierarchi- 
cal VI. You can then use this VI to build 
more complex systems. This grouping 
makes it easier to build sophisticated sys- 
tems without getting bogged down in an 
endless mire of icons and wires. 

The LabView environment is quite com- 
plex, as evidenced by the number of man- 
uals (nine) accompanying the software and 
the customer training sessions available 
from National Instruments. To get started 
faster, I grabbed bits and pieces of appli- 
cations from the sample solutions and 
modified them to solve my test problem. 
The learning curve is steep; I had to call the 
company's technical support to finish the 
test. The screens on page 150 illustrate the 
power and complexity of LabView. 

Analog signals (from the A/D channels) 
are piped as combined data arrays. I want- 
ed to multiply one channel by a constant, 
so I sent the signal into Index Array icons 
for separation, performed the multiplica- 
tion, and then rebundled the arrays so they 
could be piped to the display. The panel 
and diagram are intimately linked; modi- 
fying the diagram also modifies the panel. 

I wasn't happy with the x, y graph out- 
put. The graph doesn't update until the en- 
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A WorkBench PC worksheet, set up to acquire two channels of data, multiply channel 0 0by a constant, generate an 
x, y plot, and store the data to disk. The graph is empty because running this worksheet caused a run-time error. 


tire acquisition cycle is complete. In my 
test, I had slow-moving data that took 5 
minutes to acquire, and I had to wait the 
full 5 minutes to see whether the result 
was what I expected. 

When I asked about implementing the 
table lookup, the company suggested that 
I look through its analysis reference man- 
ual or implement the lookup through DDE. 
The manual offered a vast array of func- 
tions, but none would obviously solve my 
problem. I would need to spend a lot more 
time working with LabView before I could 
claim any real expertise. National Instru- 
ments understands this need—the compa- 
ny offers a one-week training course for 
new LabView users. 


Strawberry Tree's WorkBench PC 
You can rapidly develop WorkBench PC 
applications by sclecting modulcs from a 
palette on the left side of the screen and 
filling in any necessary details in a dialog 
box. Each module represents a single pro- 
cess and can contain support for multiple 
I/O channels. The I/O channels are clear- 
ly indicated on the module icon. Intercon- 
nections between the modules appear as 
colored wires. You connect modules by 
clicking on one module's output and click- 
ing on another's input. Taken as a group, 
these features make using WorkBench fair- 
ly intuitive and contribute to the product's 
short learning curve. 

I tested WorkBench with one of Straw- 
berry Tree's ACjr A/D cards, an eight- 


channel, 12-bit card with 12 digital ИО 
lines. The card can be set to a selected 
range of I/O addresses and one of two in- 
terrupts. The ACjr refused to work in my 
486/66; the software complained about a 
bad interrupt line. Strawberry Tree's tech- 
nical support agreed that something strange 
was happening and sent me a replacement 
card installed in another machine. 

Part of the test requires displaying two 
data sets against each other on an x, y 
graph. WorkBench had no trouble dis- 
playing other kinds of graphs, but the x, y 
plot caused WorkBench to crash with a 
floating-point error. 

I was also disappointed with Work- 
Bench's inconsistent use of labels. Some 
modules allow you to name the display 
windows; others do not. Strawberry Tree is 
looking into the problem. 

In spite of its failure to complete the 
testing, WorkBench is worth knowing 
about. I'm looking forward to seeing if the 
next release fixes some of the problems. 


Icons or Code? 

It's refreshing to see that data acquisition 
software has moved into the Windows en- 
vironment so effectively. While it can be 
argued that programmers working with 
conventional languages and I/O libraries 
may have more control over the acquisition 
process, not everyone who needs acquisi- 
tion knows how to write code or wants to 
spend the time to do it. All these products 
do a good job of making data acquisition 
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Rackmount [ИД Friendly Acquisition 


e ENCLOSURES 

e KEYBOARDS 

e MONITORS 

e DRIVE ENCLOSURES 


Integrand's unique enclosure design uses 
modular construction. We have 3 basic 
models for ISA/EISA bus computers. Over 
100 interchangable modules allow you to 
customize them to nearly any requirement. 
integrand offers high quality, advanced 
design hardware and strong support. Why 
seltle for less? 


Monitor. 10° Super VGA Color from $650 
PC Enclosures from $300 


Keyboards: Drawer, Shelf & Panel from $85 


Made in U.S.A. 

Rack & Desk Models 

Accepts Most Motherboards and 
Passive Backplanes 

Up to 20 Slots 

Rugged, Modular Construction | 
Excellent Air Flow & Cooling 

200 & 300 Watt Supplies, UL, CSA, TUV 


Call or write for descriptive brochures, prices 
or applications assistance: 


TEGRAND 


RESILAHULMH CORAP 


8620 Roosevelt Ave. « Visalia, CA 93291 


209/651-1203 


FAX 209/651-1353 
We accept VISA and MasterCard 


Circle 95 on inquiry Card. 
IBWXT/AT TM ЮМ » 266/206/488 TM INTEL Droes BU computer boarde not incited 
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About the Products 


DT VEE 1.01 ................................. $1995 
In Om OTN sins К Тү" $495 

Data Translation, Inc. 

100 Locke Dr. 

Marlborough, MA 01752 

(800) 525-8528 

(508) 481-3700 

fax: 508-481-0627 

Circle 1076 on Inquiry Card. 


LabView 3.0 for Windows 

(full development package) .................... $1995 
National Instruments 

6504 Bridge Point Pkwy. 

Austin, TX 78730 

(800) 433-3488 

(512) 794-0100 

Circle 1077 on Inquiry Card. 


Notebook for Windows 7.3.0 ........ $995 
run-time only ............. ——— $495 

Laboratory Technologies 

400 Research Dr. 

Wilmington, MA 01887 

(800) 879-5228 

(508) 657-5400 

fax: (508) 658-9972 

Circle 1078 on Inquiry Card. 


Snap-Master 2.0a 


HEM Data Corp. 

17336 12 Mile Rd. 
Southfield, MI 48076 
(800) 436-4330 

(810) 559-5607 

fax: (810) 559-8008 
Circle 1079 on inquiry Card. 


solutions easier for nonprogrammers to 
implement; one product may be more suit- 
able than others for some applications. 

First off, make sure the product sup- 
ports the JO hardware you need to use. 
Vendors that manufacture both hardware 
and software may not support anyone 
else's hardware. Labtech's Notebook is a 
clear standout in this respect: Its universal 
device driver supports hundreds of boards 
from dozens of vendors. HEM's Snap- 
Master and CEC's TestPoint also have ex- 
cellent hardware support. 

You also want to be sure that the func- 
tions provided in the package can perform 
the analysis you need. À number of the 
packages reviewed here are scheduled for 
updates; a call to the company's techni- 
cal-support or sales number can probably 
tell you if a new version of the software 
can fill in a missing function. 

If you can make a choice based purely 
on the software, National Instruments’ 
LabView appears to do just about any- 
thing you might ever want done—once 


TestPoint 1.1......................................... $995 
Capital Equipment Corp. 

76 Blanchard Rd. 

Burlington, MA 01803 

(800) 234-4232 

(617) 273-1818 

fax: (617) 273-9057 

Circle 1080 on Inquiry Card. 


Visual Designer 1.0 ............................. $995 
version 2.0.....$595 until 7/31/94 
optional Custom Block 


Intelligent Instrumentation 

6550 South Bay Colony Dr., MS130 
Tucson, AZ 85706 

(800) 685-9911 

(602) 573-3504 

fax: (602) 573-0522 

Circle 1081 on Inquiry Card. 


WorkBonch PC 1.5 
extended edition ..............................-- $1245 
base edition..........................—.- e cee ern nnne $995 


run-time only ......................- eere: P330 
Strawberry Tree 
160 South Wolfe Rd. 
Sunnyvale, CA 94086 
(800) 736-8810 
(408) 736-8800 
fax: (408) 736-1041 
Circle 1082 on Inquiry Card. 


you ve invested the time to learn it. If you 
would rather break open the shrink-wrap 
and get up and running within hours, DT 
VEE, Snap-Master, and WorkBench PC 
are your best bets. 

The acquisition and control problems I 
need to address often have enough wrin- 
kles in them that ГЇЇ stil] be relying on 
BASIC or C for custom code. I do like the 
idea of incorporating Windows into my 
solutions, and I'm looking forward to 
spending more time with Snap-Master. 
Windows may not be the ideal environ- 
ment for every data acquisition solution, 
but for many of them, it's better than you 
might think. It’s also a lot of fun. ва 


lra Eglowstein has been designing custom data 
acquisition hardware and software systems since 
1973. His company, Interface Systems (Williams- 
ville, NY), integrates data acquisition solutions 
into a variety of applications (it did the mechani- 
cal design and assembly for BYTE'"s battery-test 
station, Thumper 2). He can be reached on the In- 
ternet at ah789@ freenet.buffalo.edu or on BIX 
c/o "editors. " 
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Linking Development Teams 


DEC's CohesionWorX delivers a sophisticated software development environment 
spanning heterogeneous networks | 


EDMUND X. DEJESUS 


he popular image of the lone pro- 
grammer writing a software appli- 
cation on a stand-alone computer 
is rapidly becoming a quaint anachronism. 
Most modem software development is the 
product of teams of programmers work- 
ing on networked computers. Unfortu- 
nately, this distributed software develop- 
ment creates new sets of problems. 

Heterogeneous networks may include 
computers from many different vendors, 
running different operating systems and 
environments. Software development tools, 
source code files, and data may reside any- 
where on the network. Managing access 
to source files on a network can be a night- 
mare. Tools may run on one platform and 
not on others. Syntax to run tools may dif- 
fer from one machine to the next. Program- 
mers have better ways to spend their time 
than keeping track of what tools and files 
are where and how to access them. 

One solution is CohesionWorX 2.0, 
DEC's new CASE environment for dis- 
tributed software development on hetero- 
geneous Unix networks. CohesionWorX 
consists of a suite of integrated tools and a 
supporting graphical environment for all 
stages of software development. Support- 
ed platforms now include Sun SparcSta- 
tions or SparcServers running SunOS 
4.1.3, Hewlett-Packard HP 9000 Series 
700s running HP-UX 9.01, and DEC's 
own Alpha AXP running OSF/1 1.3. 


А Consistent GUI 

CohesionWorX provides a consistent 
graphical environment on all platforms 
and transparent access to tools, source files, 
and data, no matter where they physically 
reside on the network. Such cross-plat- 
form connectivity streamlines access to 
tools and data and can enhance cooperation 
and communication among programming 
team members, especially on large col- 
laborative software development projects. 
Using libraries, programmers can manage 
access to files across the network. Cohe- 
sionWorX offers DEC's FUSE tools for 
each stage of software development, in- 
cluding design, coding, build, debugging, 
integration, and management; each tool 


CohesionWorX provides a consistent graphical environment on all platforms and transparent access to tools, 
source files, and data, no matter where on the network they physically reside. Besides the DEC FUSE tools, 
CohesionWorX offers a wide array of graphical Unix tools for mail, manual help, printing, shell, and other common 
activities. All these tools also appear as desktop icons; you need no knowledge of Unix syntax to use them. 


has an on-line tutorial and context-sensitive 
help system. 

CohesionWorX displays a graphical 
desktop paradigm as an extension of The 
Santa Cruz Operation's SCO IXI X.desk- 
top. CohesionWorX shares X.desktop's 
conventions for window display and be- 
havior (i.e., multiple overlapping windows, 
scroll bars, and so on). One of the prime 
appeals of CohesionWorX is that it looks 
thc same no matter which platform on thc 
network you happen to be using. 

There are several types of windows. 
You can create virtual workarea windows 
suitable for a specific task (e.g., test and in- 
tegration) or software project. À workarea 
can contain tools and data appropriate to its 
purpose. DEC provides predefined task- 
oriented workarea types (e.g., Configura- 
tion Management and Detailed Design), 
each configured with tools specific to that 
type. When you open one of your work- 
areas, it's like unpacking a desktop full of 
all the tools and files you need for that task 
or project. You don't waste time locating 
tools and files every time you sit down to 


work. Your workareas are available wher- 
ever you are on the network. 


Desktop Tools 

Data objects, like files, appear as represen- 
tative icons in a window. The appearance 
of a file icon and any special symbols it 
might wear can suggest the file's contents, 
as well as other file attributes; for instance, 
a sheet of line-printer paper wearing eye- 
glasses is a read-only source file icon. 

The icon represents a file on the work- 
area. The actual file can be anywhere on 
the network. You are spared the details of 
precisely which machine, drive, and di- 
rectory contain the file; CohesionWorX 
keeps track of all that, so programmers 
can be programmers and stop being file 
clerks. You can view or edit a file (as its 
access allows) simply by double-clicking 
on its icon with the mouse. 

Tools (e.g., editors) also appear as rep- 
resentative icons in a window. Running a 
tool is as simple as double-clicking on its 
icon or dropping a data icon (e.g., a docu- 
ment file) on a tool icon (e.g., a printer). As 
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Linking Development Teams 


Er ently to the user (see the fig- 
| ure “Distributed Objects with 
CohesionWorX" on page 158). 
You gain access to tools on 
other platforms, effectively 
multiplying the number of tools 
available. 

This design strategy is espe- 
cially attractive to organiza- 
tions that have grafted a variety 
of computers to a network be- 
cause of collaboration, merg- 
er, acquisition, or departmen- 
tal consolidation. You need not 
. leave behind tools and appli- 


———r—G аа а Ug 
foreground window shows а Check Out box where files are checked out 
of the library. The Code Manager window displays the files contained in 


cations you are comfortable 
with and in which you've in- 


the current library. Code Manager manages the source files by version 
and configuration. You never have to remember which is the latest 
revision: CohesionWorX remembers for you. You can display whole 
revision histories of files, with information including date and time, 
creator's name, comments, and status. You can also compare different 


versions of files. 


with data icons, tool icons represent a 
tool's appearance and behavior, while the 
actual tool description files can be any- 
where on the network. You need not know 
where on the network the tool (or its data) 
resides. In fact, you need not know any- 
thing about Unix or network operations at 
all. CohesionWorX keeps track of where 
everything actually is, as well as how to 
run everything. Tool icons animate to show 
when they activate, so you'll know when 
something is happening; for instance, when 
you drop a file on the trash can, debris ap- 
pears in the trash-can icon. 

You can control the priority of servers 
available to run a given tool. For exam- 
ple, if certain servers are often in use for in- 
tensive testing, you can specify another 
server to maintain tool performance. You 
can also employ speedier servers for spe- 
cific one-time tasks, such as a resource- 
intensive compiler run. 


Distributed Objects 

CohesionWorX performs all this seeming 
magic with the help of its Control Ser- 
vices, based on DEC's ACAS (Applica- 
tion Control Architecture Services) and 
vendor-specific DCE (Distributed Com- 
puting Environment). 

ACAS lets you access applications (in- 
cluding tools) independent of the platform 
you're on. ACAS handles communications 
between users and tools (e.g., running the 
tool) and between tools (so one tool can 
run another or pass data to another). ACAS 
takes care of the details of fielding user 
requests, finding servers to satisfy requests 
and supporting ongoing user-to-too] and 
tool-to-tool communications, all transpar- 
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vested time and training. By al- 
lowing access to known tools 
and applications, organizations 
can save the time and expense 
of locating and acquiring new 
tools. In addition, they avoid the cost and 
effort of retraining disgruntled users. 
You can add tools or even servers dy- 
namically to the environment without dis- 
turbing existing activities or rebooting the 
system. ACAS (which is changing its name 
to ObjectBroker for version 2.5) complies 


virtual system to the user. 

Given such complex interplay between 
the network, ACAS, and DCE, the initial 
installation of CohesionWorX can be a bit 
of a challenge. DEC recognizes this and 
provides detailed step-by-step manuals 
and release notes specific to every support- 
ed platform, in addition to DEC engineer- 
ing support services. Much of the installa- 
tion of CohesionWorX itself is automatic, 
using interactive scripts that request basic 
information the installer can provide. 


Custom Workareas and Version Control 
In a typical scenario, you create a new 
workarea for a software project or task. 
You can choose from predefined task-ori- 
ented workarea templates. Each workarea 
template is preconfigured with tools ap- 
propriate for its task. For example, the Im- 
plementation and Unit Test workarea 
might contain the CohesionWorX FUSE 
Editor, Builder, Debugger, and other tools. 
Having created and named the work- 
area, you can then place appropriate tools 
and source files on the new workarea. For 
source files, this can be as simple as open- 
ing a directory folder, selecting one or more 
file icons with the mouse, and dragging 


with the CORBA (Com- | 


mon Object Request Bro- 
ker Architecture) stan- 
dards. 

DCE services support 
distributed applications and 
provide interoperability 
across heterogeneous plat- 
forms. The DCE Security 
Service provides for secure 
(optionally encrypted) 
communication across the 
network and also authenti- 
cates users and their privi- 
leges on each machine on 
the network. Performing 
one log-in to DCE saves 
the time and bother of log- 
ging onto every server 
whose tools or data you ac- 
cess. 

DCE's Cell Directory 
Service keeps track of 
where tools and data phys- 
ically reside on the net- 
work and provides access 
to the tools and data across 
the entire network. This 
simplifies access to dis- 
tributed tools and data 
tremendously, since DCE 
makes the networked re- 
sources look like a single 
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| Hardware Platforms n тү 


and DCE, 150 MB of base swap sp 


i . Distributed software developmen! environment. t for networks. 


Sun, HP, and DEC workstations. 
Workstation Requirements | 

32 MB of RAM (48 to 64 | MB recommended, depending on on 
the specific platform). Е 
| Server Жеш ' 

120 MB of disk space for Cohesion’ zu 26 MB for ; Pues 


and 50 MB van 
‘Disk k space! usage depends heavily van m | А 


ма! Е 


NEN 


$ Environments | on D 949 


f Unix (SunOS, HP-UX, OSF/1). =- aa 


| Profiler ( 


Languages Supported 
C, FORTRAN, Pascal, Ada (optional), C++ (optional). 


"Tools Included 

‘Editor, Builder (compiles programs, runs make files), 

Debugger, Code Manager. (controls ; access to files i in libraries), 
diginys program run-time statistics), Cail | Graph - 

Browser (displays program call structure), Cross-Referencer 


(fi nds program data and function references). 


Optional Tools 

EnCASE (integrates tools into CohesionWorX), C++ Class 
| Browser (displays С++ class hierarchies). 

Pricing 

CohesionWorX license fee: $2300 

CohesionWorX Cc support license fee: $1000 - 
CohesionWorX Ada license fee: $1000 

CohesionWorX EnCASE license fee: $2400 
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Controlling Cross-Platform Objects V FER 


EC's ACAS (Application Control 

Architecture Services) uses an ob- 

ject-oriented client/server paradigm to 

handle applications: A client requests 

| fe en а server provides requested 
services. 

In an object-oriented model, objects 
have characteristics and perform certain 
behaviors (called messages). The be- 
haviors are performed when the object 
receives a request. А A method is a spe- 
cific implementation of a message and 
may be platform-dependent. For in- 
stance, invoking : an editor can involve 
different | programs on different com- 

| puters. Under ACAS, such abstract i in- 
formation about an application (called 
its s metadata) i is stored inac class reposi- 
tory database. — 

When you invoke a 100; ‚а chain of 
“client/server requests is is s initiated. When 
a client requests a service, ACAS uses 


information from its metadata and from 
user-defined preferences to select a meth- 
od to satisfy the requested service and 
then find a suitable server for that meth- 
od. Depending on the configuration and 
user preferences, i a number of servers 
may be available for i that method. ACAS 
uses a prioritiz list of servers to try 
one, then another, until it locates a suit- 
able one. The method server then satis- 
fies the client's request. All the commu- 
nications involving the user, the clients, 
and the Servers are > managed by ACAS. 
Here’ 's an example of how ACAS 
would handle a typical CohesionWorX- 
interaction. You drag a file icon and drop 
it onto an editor tool icon. The desktop 
interface interprets this action as a re- 
quest that the file be opened for editing. 
The desktop (asa client) requests а Ser- 
vice of the editor (as a server). ACAS 
determines the possible methods that 


" 
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might satisfy the request for an editor. 
For instance, there may be several ver- 
sions of an editor tool that run on dif- 
ferent computers or under different ор- 
erating systems. | 
When a suitable method (i.e. : spe- 
cific editor) is identified, ACAS looks 
for a server for that method. The net- - 
work шау! һауе several candidate > com- 
puters appropriate for that method. Of 
these, you (or your system administrator) 
may have prioritized : some. ACAS will 
try the first-priority server. Ifi it is avail- 
able, it becomes the method server (i.e., 
it runs the editor). If it is not available, | 
the next server in the list will be tried, 
and so forth. Since ACAS, its data, the 
tool itself, and the server may be on 
many different computers in the net- 
work, even such a simple | user action 
can require a great deal of communica- 


| tion to be successful. 
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the whole lot onto the new workarea. You 
can either move or copy the files to the 
workarea. In either case, the physical lo- 
cation of the files in the directory struc- 
ture does not change: The icon on the 
workarea is a reference to the file, not the 
file itself. The file can reside anywhere on 
the heterogeneous network. 

Besides populating your new workarea 
with the tools and files you need, you can 
also customize its appearance. You can 
specify colors for each part of the workarea 
window and choose the fonts for object 
labels. Different users often prefer differ- 
ent color schemes and types and sizes of 
fonts, The workarea will reflect your pref- 
erences no matter what machine on the 
network you happen to be using. You can 
even customize workarea window behav- 
ior, such as automatically saving the layout 
when closing the window. 

If you want to manage access to some 
existing source files, you simply select the 
file icons and drop them on the DEC FUSE 
Code Manager tool icon. Code Manager 
creates a new library to contain and man- 
age the source files by version and con- 
figuration. At present, CohesionWorX sup- 
ports RCS (Revision Control System) and 
SCCS (Source Code Control System) style 
libraries. You can enter comments for each 
source file added to the new library. Code 
Manager then assigns initial version num- 


bers to each file. You never have to re- 
member (or waste time finding out) which 
is the latest revision: CohesionWorX re- 
members for you. You can display whole 
revision histories of files, with informa- 
tion including date and time, creator's 
name, comments, and status. You can also 
compare different versions of files. 

You can edit source files with the FUSE 
Editor tool in a variety of intuitive ways: 
by running the Editor (double-clicking on 
its icon) and loading the file into the edit- 
ing buffer, by dropping the file icon on 
the Editor icon, or by running the Editor 
from within another tool (e.g., the Code 
Manager tool). CohesionWorX also in- 
cludes support for the widely used gnu 
emacs and vi editors. 

If run from Code Manager or the library, 
the source file checks out of the library 
and loads into the Editor buffer. You can 
edit the file using multiple file buffers, 
search and replace, cut and paste, undo, 
and other standard editing functions. When 
you save the file, it checks back into the li- 
brary with a new version number. You can 
also create new files with the Editor and 
even initiate compiles of source code. 


Drag-and-Drop Compiler 

By dropping the source file icon on the 
FUSE Builder tool icon, you can initiate a 
compile and build. CohesionWorX sup- 


ports C, FORTRAN, Pascal, and (option- 
ally) Ada and С++. Builder is a graphical 
front end to Unix make or gnumake utili- 
ties. You can use any of your existing 
make files with Builder or create new 
make files, using a graphical representation 
of the build to specify build dependencies. 
After compiling, any syntax errors ap- 
pear in a special transcript area of Builder. 
When you double-click on a syntax error, 
the Editor automatically loads the corre- 
sponding source file, opening it to the ap- 
propriate line of code. You can then edit 
and recompile. This is an example of the in- 
teroperability that simplifies and speeds up 
typical software development activities. 
After a successful build, you can initiate 
the FUSE Debugger, a graphical front end 
for Unix system debug utilities (e.g., dbx, 
xdb, or gdb). You can set breakpoints with- 
in the source code of any component of 
the program, and you can set traces to track 
program execution. You can run the pro- 
gram from within Debugger, stop the pro- 
gram manually or with breakpoints, and 
then single-step through trouble areas. You 
can set up separate windows to monitor 
inputs and outputs. As with Builder, you 
can run the Editor from within Debugger, 
change source code, recompile, and con- 
tinue debugging. This tight interoperation 
speeds and simplifies program debugging. 
The FUSE Call Graph Browser tool 
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М... а few engineers at 


Microsoft set out to write Windows NT; 


they sat down with many cups of 


coffee, and computers built around the 


MIPS R4400" RISC microprocessor. 
(No wonder: the NEC Vn4400" 


MIPS processor is at the heart of some 


of the most powerful workstations in 
the world.) 

During the next few years, they 
worked long and hard, missing quite 
a few dinners with their families and 
untold televised sporting events. 

Today, Windows NT makes it 
possible for companies to run their 
enterprise software on a whole 
new class of dependable, affordable 
machines. Like the NEC Express 
RISCserver; direct descendant of the 
machines used to write NT itself. 
And it gives software developers, 
designers and engineers access 
to remarkable new tools like the NEC 
Image" RISCstation: 

In short, a few engineers sat 
down. And the entire computing world 
leaped. 


The bu ly Windows NTspeciftc sys- 
tens in tbe industry: NEC MIPS 
KI г. Nystens 

"Express RiSCserver" 


por Pu (/serrer and database 


ge" RISCstation" 
be new generation of 32-bit 
Windows applications 


* МЕС VgddOO'" MIPS RISC proces- 


sors with MultiRISC" architecture 
supporting dual processor SMP 
operation. 

. MultiRISC system management for 
bartiluware problem detection and 
ripáriing (standard on RiSCserver) 

° Full optimized multithreading 
among four bardware subsystems: 
1/Q processor, rideo and memory 

e Up to 128MB RAM on the system 
boa rel; additional memory expan- 
sion up to 512MB (ECC coding) 
using industry-standard SIMMs 

e Mulhispin® 3Xi CD-ROM standard 
on alll NEC RISC Systems” 

* Hari drive options up to 20GB 

e Fri ds tolerant "botr-swap" RAID 
option (RISCserver) 

° bywur limited ExpressCare™ 
warranty; * ExpressCare upgrade 


optíans avatlable 


For more information, call 1-800-NEC-INFO or, for details via fax, call NEC FastFacts"™ ar 1-800-366-0476, #4647472] Image RISCstation; à 97774721 Express RiSCserver. 
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And the rest is history 


а E 5 7 ^T "2 
o RD 


ШИИТ Linking Development Teams 


- Distributed Objects with CohesionWork 


COHESIONworX Tools 
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| might never unearth their source 
code. The FUSE Cross-Referencer 
exists specifically to root through pro- 
gram files for just such program 
items. You can construct very broad 
| or very specific queries to find data 
and function declarations and refer- 
ences buried in program files. This 
can save a lot of time locating soft- 
ware objects across platforms. 

The nature of С++ produces its 
own characteristic difficulties. The 
optional С++ Class Browser deals 
with one such difficulty by displaying 
С++ class hierarchies. You can quick- 
ly view base classes, derived class- 
es, members of each class, and other 
inheritance relationships. As usual, a 
few mouse-clicks can load the source 


With CohesionWorX, you 
ee access the entire network 
ED by manipulating objects 

NE опа local desktop. 
|! Control Services—using 
Г DEC's CORBA-compliant 
Î ObjectBroker software, 
|E DCE, and the Multi-cast 
Message Server— 
{| E identifies servers to run 
| -each tool, transparently to 
|) the user. This design 
| attractive to organizations 
> that have grafted a variety 
ЕЕ of computers to a network 
БК because of collaboration, 
merger, acquisition, or 
departmental consoli- 
dation. You don't have to 


EOLICI 
1 | 


Programmers click ón Object 


tools on a local desktop; requests. leave behind tools and code in the Editor for modification. 
| Control Services locates __ ak applications you are With team software development (or 
| fools onserversand | = de IR comfortable with and in even single-programmer develop- 
белуга TO desktop an yu ТЕО ЕРЕЕН ЫЛЕ ment), keeping C++ class definitions 


tran i 
| sep | straight can prevent problems farther 
| | along in the development process. 
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Graphical Unix 

B Besides the DEC FUSE tools, Cohe- 

ж sionWorX offers a wide array of 

Ap graphical Unix tools for mail, manu- 
al help, printing, shell, and other com- 
mon activities. All these tools also 
appear as desktop icons, and you need 
no knowledge of Unix syntax to use 
them. Each user has a personal tool- 
box in which to keep tools or cus- 

| tomized versions of tools. 

New users needn't abandon and 
| unlearn all the tools and language- 
| specific programs (e.g., compilers) 

they currently use. One of the most 


Control Services sends 
interprocess. messages 
and requests; servers 
return data and 
object tools 


graphically displays call relationships be- 
tween functions or files. This is a valuable 
aid in visualizing the operating structure of 
your program and identifying potential 
problems. You can interoperate Call Graph 
Browser with Debugger, allowing you to 
monitor graphically which source files or 
functions are executing at any time. 
Seeing the dynamic changes on the call 
graph as the program runs in Debugger is 
quite astonishing; it looks more like a 
video game than a CASE tool. Yet by ob- 
serving which functions seem to run all 
the time, you can quickly identify which 
ones might benefit most 
from optimization efforts. 
This impressive interopera- 
tion can help you allocate 
programming efforts more 
efficiently, saving extra steps 
in program development. 
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Software Profiling 

To help further optimize program perfor- 
mance, the FUSE Profiler generates dy- 
namic run-time statistics on program exe- 
cution. Profiler displays graphs based on 
statistics from Unix tools like prof and 
pixie. You can view Statistics on any lev- 
el of program organization, including files, 
functions—even individual instructions. 
This lets you pinpoint which program ele- 
ments are slowing down the program and 
zero in on offending code. A few mouse- 
clicks load the source file for editing. You 
can then recompile the edited program and 
rerun Profiler, with some 
increase in performance 
expected. 

Distributed software de- 
velopment projects can so 
camouflage data and func- 
tion references that you 


powerful features of Cohesion WorX is its 
ability, with the optional EnCASE, to as- 
similate other tools into the desktop ob- 
ject paradigm. 

EnCASE includes tools, scripts, and 
templates to simplify the integration of 
tools into the CohesionWorX environment. 
This can make existing tools that you are 
already comfortable with available across 
the network. The simplest level of inte- 
gration can be achieved without any pro- 
gramming at all, while the most in-depth 
integration may require the source code 
of the tool. You can specify a server for 
the tool, plus special activation and drag- 
and-drop behavior. 

In effect, this makes CohesionWorX a 
universal host to any third-party tools al- 
ready in use on a software development 
project. It helps protect company invest- 
ment in existing software development 


WE'VE EXAGGERATED HOW MUCH 
CALCULATING POWER IS IN NEW IMATHCAD PLUS 5.0. 
BUT ONLY SLIGHTLY. 


It gives you more advanced calculating power in specific dis- 


math capability than ever before. It ciplines like signal processing, data 
lets you tackle harder problems and b. P iE = i Y By analysis, statistics and graphics. 
solve even tougher equations. In short, Plus, like its Mathcad predeces- 
it's the most powerful, most advanced sors, it’s as easy and intuitive as using a 
version of Mathcad" ever released. scratchpad. Simply enter equations in 
real math notation anywhere on Mathcad 


PLUS 5.0% on-screen worksheet. Add text 


And that’s no exaggeration. More 


powerful than spreadsheets or calculators, 


and graphics. Change variables and instantly 


update your work. Mathcad PLUS 5.0 calculates 


easier than programming languages, new 
Mathcad PLUS 5.0 gives engineers, scientists | 
and educators more tools to do calculations | answers quickly and accurately, then prints your 
results in impressive, presentation-quality documents. 


So try Mathcad PLUS 5.0 today, and tomorrow. 


with greater speed and ease. 


И а 


You get more functionality for computing 


yo vi be ten times more productive. Well, maybe we're 
1, 9 „ " 


О exaggerating again. But only slightly. Mathcad PLUS 5.0 
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Save Disk Space 


PKZIP version 2.0 


e 
PC WORLD PKWARE introduces the next generation of its award 
| | winning compression utility, PAZIP 2.0 yields greater 
М" | performance levels than achieved with previous releases 
ды NN, of the software. PKZIP compresses and archives files. 
at SN This saves disk space and reduces file transfer time. 


| Software developers! You can ачса MR. - 
product duplication costs by decreasing the number o 
WORLD CLASS disks required to distribute your applications. Call for 
AWARD Distribution License information. 


Put Your Executables on a Diet 


Software developers! Save disk space and 
media costs with smaller executables. You can 
distribute your software in a compressed form 
with PKLITE Professional." PKLITE Professional 
gives you the ability to compress files so that 
they cannot be expanded by PKLITE. This 
discourages reverse engineering of your 
programs. 


PKLITE increases your valuable disk space by compressing DOS 
executable (.EXE and .COM) files by an average of 45%. The operation of 
РКЫТЕ is transparent, all you will notice is more available disk spacel 


Compression for YOUR Application 


allows you to incorporate data 
compression technology into your 
software applications. The application 
program controls all the input and 
Output of data, allowing data to be 
compressed or extracted to or from any 
device or area of memory. 


2D The PKWARE Data Compression Library" 


All Purpose Data Compression Algorithm compresses ASCII or binary data 
quickly. The routines can be used with many popular DOS lanquages. A 
Windows DLL and an OS/2 32-bit version is also available! 


| Shor Oats 
9025 М. Deerwood Drive Brown Deer, МП 53223-2437 
(414) 354-8699 Fax (414) 354-8559 


PHWARE Data ЖЫЛ ЫА Tf for DOS $275. PRWARE Data Compression Library for QS/2 $350 


AW, Data Compression Library DLL for Windows $350 
PKZIP $47.00 PRLITE 946,00 PRLITE Professional $146.00 


Please add $5.00 S&H per pachage in ihe US & Canada, $11.25 overseas, 
det 


Wisconsin residents add appropriate stale sales tix & county sales tax 
Visa and Mastercard accepted, no COD orders 


New York at PC Expo, booth #2471-73 


tools and training. Also, as your needs 
change and you acquire new software, En- 
CASE accommodates the changes dy- 
namically. Several vendors have already 
prepared EnCASE versions of their report- 
writing and project management software 
for CohesionWorX. 


An Emerging Standard 

CohesionWorX supports standards, in- 
cluding operating-system and environment 
standards OSF (Open Software Founda- 
tion) Motif, Posix, X/Open, OSF DCE, 
and SPEC1170; ANSI X3H6 messaging 
specification; OMG (Object Management 
Group) CORBA messaging standard; and 
CDIF (Compound Document Interchange 
Format) and ECMA (European Computer 
Manufacturers Association) PCTE (Port- 
able Common Tool Environment) stan- 
dards. Government standards like MIL- 
STD-973 and DOD-STD-2167A are also 
supported. 

An outgrowth of DEC's ASD/SEE 
(Aerospace-Defense/System Engineering 
Environment) work for the F-22 program, 
CohesionWorX provides an ideal envi- 
ronment for aerospace and defense-related 
software development and maintenance. 
DEC's future plans for CohesionWorX in- 
clude support for other popular Unix and 
non-Unix platforms. Besides being a stand- 
alone software development solution, Co- 
hesionWorX also represents the founda- 
tion for DEC's CohesionWorX Team/ 
SEE: a complete process management so- 
lution for managing the full lifestyle of 
medium- or large-scale software projects. 

CohesionWorX is a heavyweight com- 
petitor of other Unix software develop- 
ment tools, such as HP's SoftBench and 
Sun Microsystems' SparcWorks. Its built- 
in support of heterogeneous networks is 
unique among comparable tools. Because 
of its consistent graphical interface, broad 
suite of included tools, ability to integrate 
third-party tools easily, and cross-platform 
power, CohesionWorX is a complete so- 
lution—and the emerging standard—in 
Unix software development. It's a solu- 
tion you can stick with through every stage 
of software development. Ш 


Edmund X. DeJesus has a Ph.D. in physics and 
has been a professional programmer for over 15 
years. He has worked for IBM and MIT Lincoln 
Laboratory and has taught at Boston University 
and Middle Tennessee State University. As a com- 
puter consultant, technical writer, and course de- 
veloper in the Boston area, he has participated in 
early testing of DEC's CahesionWorX. You can 
reach him on the Internet at 70761,2303 @com- 
puserve.com or on BIX c/o “editors,” 
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Power Workstation at a Pentium Price 


HP’s 712/60 uses innovative hardware packaging and the superscalar 
PA-7100LC CPU to achieve a low-cost, high-performance Unix workstation 


BEN SMITH 


n the outside, the Hewlett- 
Packard 9000 Series 700 Mod- 
el 712/60 looks like one of 


HP's Apollo workstations. The $3995 
price tag tells you it isn't. This shocking- 
ly low price is for a complete stand-alone 
system with a 15-inch 1024- by 768-pixel 
color display, built-in 8-bit graphics, 16 
MB of RAM, and a 260-MB hard drive. 
The Model 712/60 sacrifices neither per- 
formance nor usability to achieve its low 
price; the key is packaging and HP's new 
PA-7100LC processor. The unit I tested 
sells for $7680 and came with 64 MB of 
RAM, a 20-inch color monitor, and a 260- 
MB hard drive. 

My first impression of a Unix worksta- 
tion's performance typically comes from 
the response of the user interface: How 
fast do applications launch and windows 
move? This subjective appraisal of work- 
station performance correlates well with 
my enjoyment of a system. Even on the 
20-inch 1280- by 1024-pixel display that 
came with the reviewed unit, the Model 
712/60's graphics system is remarkably 
fast. The system provides great graphics 
performance even with HP-VUE, HP's el- 
egant yet resource-demanding Motif-based 
window and session manager. 

The BYTE benchmarks proved that the 
Model 712/60's performance is good by 
more than just subjective measures, but 
the tests bring a few surprises as well (see 
the table "Performance Results"). The 
string sort is unexpectedly slow, probably 
due to the extra work required to manipu- 
late data that is not aligned on even word 
boundaries. 


Workstation Usability 

When so many new Unix workstations re- 
quire a minimum of 32 MB of RAM and a 
500-MB hard drive, it might seem unlike- 
ly that a system with only half that much 
memory and disk capacity would be useful, 
or even usable. However, HP has created 
a reduced version of its HP-UX operating 
system, called Desktop/UX, for its new 
entry systems. The 260-MB hard drive 
holds the entire operating system plus the 
required swap space and still has more 


than 100 MB left over for data 
and applications. Desktop/UX 
is still an XPG4 certified ver- 
sion of HP's most recent re- 
lease of Unix, HP-UX 9.03. 
What's missing? Desktop/ 
UX includes a Posix C com- 
piler, but not the ANSI com- 
piler. It provides HP's on-line 
hypertext-based workstation 
documentation, but not the full 
Unix man pages or any text- 
processing utilities. Appropri- 
ately omitted are many system 
accounting, development, and 
management systems that are 
applicable only to servers. 
Desktop/UX is all that most 
nontechnical workstation users 
require for applications like fi- 
nancial trading, customer ser- 
vice, and document manage- 
ment. Applications developers, 
image manipulators, engineers, 
and other more technical users will want 
more resources and the full-blown Run- 
time/UX. For these more demanding uses, 
the Model 712/60 can enclose as much as 
128 MB of RAM and 1 GB of disk capac- 
ity. (Local external drives can take mass 
storage all the way up to 14 GB.) 
HP-VUE has always been one of the 
more appealing and worthwhile window 
managers, and the new HP-VUE 3.0 de- 
sign is even more attractive and intuitive. 
You can now drag any icon from the file 
manager to the background of any of the 
work spaces, and it will stick to that work 
area. Modifying HP-VUE's control bar 
(what HP calls the front panel) still re- 
quires that you edit a configuration file, 
but HP now documents the process clear- 
ly and completely in the help viewer. 
Perhaps the most important improve- 
ment in usability for nontechnica! work- 
station users concerns a small button on 
the front of the system— the power switch. 
When you push the switch in, the system 
boots; let it out with another push, and the 
system goes through an orderly shutdown. 
The Model 712/60 may not be the first 
system to have such a button, but the fea- 
ture should be emulated on all low-end 
Unix systems. 
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Despite its simplicity and iow cost, HP made the 
712/60 easier to use for business users. The power 
button starts an orderly shutdown, for example. The 
user interface (VUE) control bar is intuitive and easy to 
configure. 

Inside Look 

If it wasn't for HP's reputation for building 
durable systems, I would have questioned 
what I found when I first opened up the 
712/60 (see the photo on page 165). But a 
little thought and analysis overrode any 
doubt that this machine is robust. 

My first reaction was that someone for- 
got to remove the packing material from 
the disk drives. The drives are mounted in 
plastic foam, and it first appears that only 
a single spring-metal clip holds them in 
place. In fact, the whole interlocking struc- 
ture of the workstation's case keys them to 
stay snugly in position. Not only is this a 
no-tools maintenance design like those 
found in Silicon Graphics' workstations, it 
is also simple and inexpensive. 

The next items to catch my attention 
were the power supply and fan, which are 
encased in plastic, not sheet metal. Be- 
cause of the low power requirements of 
this PA-7100LC-based system (with a 
maximum power output of 70 W), the 
power supply can be small, and it therefore 
generates only a tiny amount of heat. The 
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PERFORMANCE RESULTS 


BYTE's benchmarks are indexed. For the Unix bench- 
marks, a Sun SparcStation 1+ with 16 MB of RAM run- 
ning SunSoft 4.3 z 1. For the BYTE portable bench- 
marks, the baseline system is a 66-MHz 486DX2 PC. 
The 712/60 does very well on the Unix benchmarks, but 
it doesn't show up well on the simple string-sort test in 
the portable benchmarks. This is probably due to the ex- 
tra work required to manipulate data that is not aligned 


on even word boundaries. 


TEST 


Unix benchmarks 
Arithmetic (type = double) 


Dhrystone 2 without register variables 
Ехесі throughput 

File copy (30 seconds) 

Pipe-based context switching 

Shell scripts (eight concurrent) 


Portable benchmarks 
Numeric sort 

String sort 

Bit map 

Integer math 
Floating-point emulation 
Simple ЕРО. 
Transcendental FPU 
Overall integer index 
Overall FPU index 


small fan is nearly inaudible. 

What you might not notice right away is 
the diminutive CPU board. Clipped into 
place by spring plastic tabs extending up 
from the chassis base, the 11- by 5-inch 
motherboard appears less complex and so- 
phisticated than most PC peripheral boards. 
But, as with many highly evolved designs, 
simplicity is the hallmark of quality and 
doesn't represent a lack of sophistication. 


*8 and 16 Bit ISA bus support 


embedded PC system 


«Support for all types of memory, 
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Nothing in this system is more 
sophisticated than its processor. 
HP's PA-7100LC is a low-power, 
low-cost RISC design with float- 
ing-point and integer processors 
integrated in the same chip. This 
32-bit RISC processor has the 
clever ability to split 32-bit words 
into two 16-bit operations when 
appropriate. Since the PA-7100LC 
has two ALUS, partial word op- 
erations, such as in MPEG and 
JPEG compression and decom- 
pression, run nearly twice as fast 
as they do with processors that 
have a single ALU. 

The Model 712/60 runs its PA- 
7100LC at 60 MHz and uses an 
external 64-KB direct-mapped 
cache for both instructions and 
data. The cache can communicate 
with the CPU at up to 400 MBps 
over the 64-bit-wide bus. 


Color Recovery 


codes it in a special 8-bit format that a 
hardware decoder can use for its color cal- 
culations. Color-map corrections, edge de- 
tection, gamma correction, and precision 
floating-point operations are all carried 
out in the digital signal processor-like 
ASIC (application-specific IC) that HP de- 
signed for this purpose. 

On close inspection, you can see that 
the 24-bit color emulation is more like 
antialiasing than the conventional ditty- 
dot dithering that you might find on an 8- 
bit-color Silicon Graphics workstation. 
Color Recovery doesn't work with just 
any application; low-level Xlib-based ap- 
plications that require 24-bit color will 
have to be reworked. However, applica- 
tions using most 3-D APIs need only be 
written to use a 24-bit true-color model. 
This implies that the Color Recovery pro- 
cess probably doesn't offer much for 24-bit 
2-D applications, such as photo manipu- 
lation and video. 

The array of connectors at the back of 

the Model 712/60 contains 


«Internal model fits in 31/2” drive bay 
e Dual socket & extemal models available 


/О cards and Type III hard drives 
e DOS & Windows compatible drivers included 


Also clever is the 
way the 8-bit col- 
or graphics sys- 
tem handles 24-bit graph- 
ics. It uses hardware 
dithering that looks for all 
the world like true 24-bit 
color. HP calls it Color 
Recovery. 

A special device driver 
(software) takes the 24-bit 
color data from the appli- 
cation program and en- 


SOLID STATE Disk Emulators and PCMCIA Products 


Board Level Disk Emulators 

• Replace mechanical drives in embedded systems 

* High performance and low cost models available 

* Flash, EPROM and battery-backed SRAM 
technologies. Capacities from 180K to 14MB 

e Dual drive and hard drive emulation support 


PCMCIA Carddrives & Adapters 
e Use PCMCIA cards in your desktop or 


About the Product 


Hewlett-Packard 9000 Series 
700 Model 712/60 .........57680 
(as tested, with 64 MB of RAM, 

20-inch color monitor, and 260- 

MB hard drive) 


Hewlett-Packard Direct 
Building 51 LS 

Р.О. Box 58059 

Santa Clara, CA 95051 
(B00) 637-7740 

Circle 1089 on Inquiry Card. 


a full complement of ex- 
ternal ports: parallel, asyn- 
chronous serial (a 16550A 
UART [universal asyn- 
chronous receiver/trans- 
mitter] capable of 460.8 
Kbps), both twisted-pair 
and AUI (attachment unit 
interface) Ethernet con- 
nectors, and SCSI-2 (Alt- 
1 50-pin high density), as 
well as audio in and audio 
out. The keyboard and 


For PCMCIA Products circle 79, 
OTHER Products circle 80 on Inquiry card. 


High Capacity DRAM Drive 
e Expandable 16 to 512MB. 51/4" or 
desktop models. Fast SCSI-2, SIMM 
module based, 1 тѕес access with 
built-in battery back-up and ECC. 
Flash IDE Drives with capaci- 
ties from 2.5 to 40MB 
Features: Autoboot capability, all 
models. Support for all popular op- 
erating sytems. Solid state reliability. 
Applications: Embedded 
Systems, Diskless PCs, LANs, 


PC CardShark li™ 
PCMCIA Carddrive 


POS, Medical, CAD/CAM, 
Graphics, High Performance PCs 


and Servers. 


ШЫ? CURTIS, INC. Industry Leader in Disk Emulation Products 


418 W. County Rd. De St. Paul, MN 55112 * 612/631-9512 * FAX 61 2/631-9508 
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Circle 79 on Inquiry Card (RESELLERS: 80). 


Only One Of The 
Leading Monitor Companies 
Makes Only Monitors. 
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That's one reason were the choice of the pros. 


So, what's the big deal about just CTXUREEN MONITOR FEATURE SUMMARY All come complete with a new two- 
making monitors? It's called picking LIE ap yocp moe r d year warranty and very affordable prices. 
one thing and doing it right. erus ГГ Г us Tu Г We even have new outrageous LCD 

1 color monitors. 
leap into color monitor leadership. ee But don't take our word for it. Ask 

Remarkably, now every 15 seconds anran the systems integrators and high-end 
someone in the U.S, buys a CTX moni- a ee resellers who buy them and put systems 
tor. Thats more monitors than sold Сона нса сЗа ис SS ик ш together for a living 
under household names like NEC, ГЕСЕ | Yes | s | m f ves f Yes | be | Their livelihood depends on repeat 
IBM, Sony, Samsung, and Mitsubishi Eg | m | om | aw | чи | 4# | SY 1 business, So they only resell equipment 

Unlike our more famous colleagues, we don't mess around that offers exceptional performance, value, and reliability. From 
with cars, radios, or toasters. We just make great monitors. companies they can rely on for quick service and local support. 
All built around the clock in our ISO-9000-certified factories. That's why they buy more CTX monitors than any other kind. 

CTX multifrequency monitors offer all the features like flat For more information, call the CTX branch office in your 
square tubes. Anti-glare screens. Wide PC and Mac compati- ^ area. Insist on the monitor brand the pros demand. From the 
bility. Low radiation and energy-saver models. company that doesn't make TVs or toys. 


We just make great monitors. 


USA Headquarters 20530 Earlgate Street, Walnut, СА 91789, 909-595-6146, Fax 909-595-6293 Technical Support 1-800-888-2012 BBS 909-594-8973 Southern Region 6624 Jimmy Carter Blvd., 
Norcross, СА 30071, 404-729-8909, Fax 404-729-8805 Eastern Region 481 Edward Ross Drive, Elmwood Park, ЇЧ] 07407, 201-797-6800, Fax 201-797-7604 Midwestern Region 500 Park Bivd., Ste. 295C 
Itasca, IL 60143, 708-285-0202, Fax 708-285-0212 Southwestern Region 1225 E. Crosby Rd., Ste. A21, Carrollton, TX 75006, 214-416-9610, Fax 214-245-7447 
* Based on official 1993 Monitrak U.S. monitor sales research. © 1994 CTX International, Inc. All brand names are trademarks or registered trademarks of their respective owners. 

The ENERGY STAR™ emblem does not represent EPA endorsement of any product or service. 

Circle 77 on Inquiry Card (RESELLERS: 78). 


REVOLUTIONARY MULTIMEDIA SOFTWARE 


RIO - THE HEART OF THE MULTIMEDIA CREATION COLLECTION 


,96 994, 


= The grapbics and illustration program known for its POWERFUL bigh-end capabilities just got better: 


Tbe new RIO acbieves FAST screen redraw and addresses large color palettes without tbe need for bigb- 
priced video cards. Now we've made it EASY to express your creative whims and visions using intuitive 
tools and buidreds of PostScript fouts, When you've finisbed your masterpiece, you can output to тапу 


popular file formats. Tbe revolutionary RÍO is at the beart of a feature rich MULTIMEDIA collection 


= 
© 


that includes Panorama and RIO Animator SEE FOR YOURSELF 7r) (be nei! 


| зай. RIO FREE for thirty days. If you äre not totally convinced of its value. simply return = 
, it. keep it and we'll bill your credit card or your company purchase order 399. This == 
spectacular FREE OFFER js /inited to tbe first 50,000 responses-so ACT NOW. AT&T 


Outside the U.S. and Canada, call 404-815-5531. 
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Using low-cost materials such as the foam sandwich 
disk mount, the Model 712/60 looks as though 
designed by a toy manufacturer. However, HP 
maintains its reputation for building durable 
equipment. This isn't cheap engineering; it’s good 
engineering. 


mouse ports are AT plug-compatible. 

As options, you can add a second mon- 
itor, a second serial port, a second network 
interface, and a PC-compatible 3'4-inch 
floppy drive. (SoftWindows and many 
Wabi-based applications are also avail- 
able for further PC compatibility.) What 
you do not see in the Model 712/60 that 
you would find in HP’s Model 715 work- 
station are EISA slots for upgrading. There 
is, however, plenty of space in the cabi- 
net for a larger CPU board. 


Not Just Another Workstation 

You can purchase a Pentium-based PC for 
roughly the same price as this entry-level 
HP workstation. Open that PC, and you 
will find a large motherboard cluttered 
with cables and metal mounting brackets 
and bristling with peripheral cards. You 
can purchase a Unix license or install 
Linux (the freely available Unix clone) on 
your Pentium. However, you won’t end 
up with half the quality and stability 
of the HP Model 712/60, with its mature 
and up-to-date version of Unix, its X 
Window System, and the HP-VUE user 
interface. 

With an increasing number of corpo- 
rate buyers now considering RISC-based 
workstations instead of Pentium systems, 
HP is offering a viable alternative. Using 
its powerful, low-cost PA-7100LC CPU, 
innovative package engineering, and in- 
telligent usability features, HP has deliv- 
ered an outstanding entrant to the low-end 
workstation market. ili 


Ben Smith is a BYTE testing editor and is the 
author of Unix Step-by-Step (Hayden Books, 
1990). He can be contacted on the Internet at ben 
( byrepb.byte.com or on BIX as "bensmith. " 


"| WANT TO JUMP 


YOUR DISKS!" 


ASK ANGUS from ANGOSS 


The World's First 
Computer Advice Column 


Angus Baby, 
I WANT you! 
your column first ap- 


Ever since 


peared, I've spent hours 
digitizing your GUI little 
image. Т can't get you 

out of my RAM. 
liberated Power PC ready 


I'm a 


to reveal my codes and 
RISC it all with you! 
I've got a screen that 
could launch a thousand 
MIPs and a set of ports 
ready for your dangling 
peripherals. I practise 
safe networking and only 
interface with name brand 
boxes so I'm virus free. 
Angus, I want to jump your 
disks! 
Floppy or hard. 


I'm ready for you, 
Tell me 
there's a chance. 

Yearning 


Dear Yearning: 
No comment...this is hardly the 
forum for such advances. By the 
way, what's your Internet 
address? 

А Neus 


Dear Angus, 
I'm a human. I read your 
column regularly and am 
impressed. Tell me, what's 
the best way to make a 
small fortune in the '90s? 


Wang Reseller 


Dear Reseller: 
Start with a large one! 
ANAS 


Dear Angus, 

I am desperate. I can no 
longer face the agony of 
giving birth to a new 
application. The last 
one saw me in labor for 
16 months. isn't that 
stretching things 


too far? 
Depressed. 


Dear Depressed: 

The only thing being stretched here 
is credibility! There's no need to be 
in hard labor for anywhere near that 
time. Prompt your developer to 
load you with ANGOSS RAD. This 
Rapid Application Development 
system makes delivery a breeze. In 
fact, in a U.S. research report, 
ANGOSS RAD is hailed as 


"unparalleled on any platform". 


Á Cross-platform, DOS and UNIX 
(Intel, RISC & Sparc) 


Develop on any platform, move 
to another without the need to 
recompile 

Á Enterprise-wide User/Systems 


Management functions included 


Cheer up and call me when you're 
free for a byte. 
А л? 


Got a computer perplexed with a processing problem? Command him or her to write “ASK ANGUS”. 
cfo ANGOSS Software International Limited. 430 King Street West, Suite 201, Ttronto, Canada, MSY JS. 


| (416) 699-1122 
ANGOSS i1: 


Circle 172 on Inquiry Card. 


Р (416) 993-5077. 


Available on QOS/LAN and numerous UNIX platforms. 


ANGOSS 


Software 


The Shape 
of Things 


to Come 


` m 


Secret 


Recipes 
FOR THE SERIOUS 


CODE CHEF 


No longer underground...the best-kept 


secrets and profound programming tips 


have been liberated! You'll find them all 
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Saee „5 Щщ 7 rookies alike. These books are 


0 
accompanied by a CD-ROM ог disk 


Cookbook series — the hottest hacks, 


facts, and tricks for veterans and 


packed with code from the books plus 


utilities and plenty of other software 


o tools you'll relish. 
BYTE's Mac Programmer's Cookbook 

by Rob Terrell Includes One 3.5-Inch Disk. 

$29.95 

ISBN: 0-07-882062-6 


ALSO FROM BYTE 
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BYTE's Windows BYTE's DOS BYTEsOS2 BYTE Guide 


Programmer's Programmer's Programmer's to CD-ROM 
Cookbook Cookbook Cookbook by Michael Nadeau 
by L. John Ribar by Craig Menefee, by Kathy lvens and Includes One 
Includes One Lenny Bailes and Bruce Hallberg CD-ROM Disk. 
CD-ROM Disk. Nick Anis Includes One $39.95 
$34.95 Includes One CD-ROM Disk. ISBN: 0-07-88 1982-2 
ISBN: 0-07-882037-5 CD-ROM Disk. $34.95 

$34.95 ISBN: 0-07-882039- | 


ISBN: 0-07-882048-0 


Available now at your local book and computer 
stores or call 1.800.822.8158 any time. Mention 
key code SF74BYL and use your American 
Express, VISA, Discover, or Mastercard. 


Osborne i 


Ger Answers - Get Osborne 
For Accuracy, Quality and Value 
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BYTE/Osborne Books are Available 
at the Following Locations 
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АТАВАМА 


Madison 
Madison Books and Computers 


ALASKA 
Anchorage 
Alaska News Agency 


CALIFORNIA 

Berkeley 

Cody's Books 

Capitola 

Capitola Book Cafe 

Carlsbad 

Computer Books 4 Less 

Cupertino 

Stacey's Bookstore 

Davis 

UC Davis Bookstore 

Irvine 

Irvine Scientific and Technical Books 
La Jolla 

UC San Diego Bookstore 

Larkspur 

A Clean Well Lighted Place for Books 
Los Angeles 

UCLA Bookstore 

Univ. of Southern California Bookstore 
Ontario 

Pomona Valley News Agency 

Palo Alto 

Printers Inc Bookstore 

Pasadena 

Caltech Bookstore 

San Francisco 

San Francisco State Univ. Bookstore 
San Jose 

Computer Literacy Bookshop 

San Luis Obispo 

El Corral Bookstore 

Santa Barbara 

UC Santa Barbara Bookstore 
Stanford 

Stanford Bookstore 

COLORADO 

Denver 


The Tattered Cover 


Longmont 
United Techbook Co. 


AT NATIONWIDE STORES: 


DISTRICT OF COLUMBIA 
Washington, D.C. 
Reiter's Scientific & Technical Books 


GEORGIA 


Atlanta 
Oxford Bookstore 


HAWAII 
Honolulu 
Honolulu Book Shops Ltd. 


ILLINOIS 
Champaign 

T I S Bookstore 
Chicago 
University of Chicago Bookstore 
Naperville 
Books & Bytes 
Rockford 
Media Play 
MAINE 
Bangor 
Magazines Inc. 


MASSACHUSETTS 


Boston 

Boston University Bookstore 
Waterstone's Booksellers 
Burlington 

SoftPro 

Cambridge 

Harvard COOP 

MIT Coop 

New Bedford 

Bay Colony News 
Watertown 


Words Worth 


Westborough 
The Open Book 


NEBRASKA 

Lincoln 

Nebraska Bookstore 
NEW HAMPSHIRE 


Contoocook 


Yankee Book Peddler 


NEW JERSEY 
Newark 
Newark Book Center 


Princeton 
Princeton University Store 


Barnes & Noble BookStar 
Borders 
Micro Center 
Taylors 


Elek Tek 
Super Crown 
Waldenbooks 


NEW MEXICO 
Albuquerque 
Page One 

NEW YORK 
Ithaca 


Cornell University Campus Store 
New York City 

Coliseum Books 

Computer Book Works 

Mount Sinai Bookstore 

New York University Bookstore 
Rochester 

Total Information 

Syracuse 

Orange Student Bookstore 


OHIO 

Beachwood 

Wit & Wisdom 
Dayton 

Books and Company 


OREGON 


Portland 
Conant & Conant Booksellers 
Powells Books 


PENNSYLVANIA 
Bethlehem 

Lehigh University Bookstore 
Montgomeryville 

Atlantic Book Shop 
Philadelphia 

University of Pennsylvania Bookstore 
TEXAS 

Austin 

University Co-op Society 
Dallas 

Taylor's Ltd. 


WASHINGTON 


Seattle 
University of Washington Bookstore 


WISCONSIN 

Madison 

University of Wisconsin Bookstore 
Milwaukee 

Harry W. Schwartz Bookstop 


Osborne :: 


Get Answers - Get Osborne 


For Accuracy, Quality and Value 
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HIGH-SPEED MODEMS 
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HANDS-ON TESTING 


MODEMS: FASTER 
THAN 14.4 KBPS 


Is faster better even when standards are in flux? 
We stress-test 26 high-speed modems to identify the best 


for today's business applications 


HELEN Е. HOLZBAUR 


he more characters per second your modem can transmit, the smaller your telephone bill will be. 
This month, we tested 26 modems that can shave communications costs by operating at speeds 
faster than the current CCITT V.32bis standard of 14.4 Kbps. 

Fourteen of the modems anticipate the V.34 standard for 28.8-Kbps communication. The for- 


mal standard is expected to be announced around the time this issue reaches you. (For convenience, 
this report refers to the 28.8-Kbps modems as V.34, even though the standard isn't finalized 
and they cannot be considered "official" V.34 products.) The remaining 12 modems employ 19.2-Kbps 
communication, known as V.32terbo, which is a de facto high-speed communications standard that has 


been promoted by AT&T as an upgrade to V.32bis. 


Why should you consider nonstandard modems? These high-speed modems excel when you can match like 


How to use this guide 


For both V.34 and V.32terbo modems, we 
have selected the best overall (which 
considers both data and fax performance), 


Hayes Optima 22800 VEC «Fx 
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Measured in bytes 
per second. Higher 
numbers indicate 
faster performance. 


Measured in bytes 
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throughput over six 
simulated telephone 
lines with varying 
degrees of 
impairments. 


A rating based on the 
completeness Of 
each modem's set of 
features. 


A rating of how easy 
the modem is to 
install and operate. 
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the best low-cost model, and the best 
modem for data-only applications. 


The percentage of 
modems the test 
modem successfully 
communicated with 
at speeds faster 
than 14.4 Kbps. 


The DTE (data 
terminal equipment) 
rate is the maximum 
speed at which the 
modem can receive 
data. 


products at both ends of 
| your communications link. 


When connected in this way, 
modem interoperability is 
not an issue, so the higher 
speeds of either 19.2 or 28.8 
Kbps translate directly into 
cost savings. 

What's more, in both mo- 
dem classes, many vendors 
promise free or inexpensive 
upgrades to the new stan- 
dard when it's officially an- 
nounced (see the “Roll Call" 
on page 178). Falling prices 
are an added incentive for 
buying a high-speed mo- 
dem. In our last Lab Report 
on modems (“V.32 or Bet- 
ter: 69 Modems," July 1993 


PHOTOGRAPHY: DENNIS WARNESKY & 1994 


Modems, Inside and Out 


INTERFACE 

The key to how easy a 

modem is to use. Be sure 

status lights are clearly 

illuminated and that their — 
labels are easily 

understood. 


PROM 
CPU 
The chip responsible 
for processing 
commands and 
compressing data. 


RAM 
Modems typically use 4 KB or less, 
but modems with larger amounts 
(e.g., the Hayes Optima 28800 
V.FC + Fax with 16 KB) speed data 
compression for faster overall 
performance. 


BYTE), the average price for a 14.4-Kbps modem was 
$532. The V.32terbo average in this report is $452. An 
even bigger difference can be seen on the high end. Last 
year, 28.8-Kbps modems averaged $955; this year, you 
can buy one for an average of $580. 

If you need to communicate with customers or elec- 
tronic services that use 9600-bps or 14.4-Kbps modems, 
all the modems that we tested in this report are designed 
to drop back to the slower speeds. Also, all but four 
modems in our sample offer 9600-bps or 14.4-Kbps fax 
capability. To help decide whether you should choose a 
V.34 or V.32terbo modem, look at the text box “У.34 


ILLUSTRATIONS: BRUCE SANDERS © 1994 


This holds modem software and, depending on 
the chip set used in a particular modem, can 
be used for upgrading performance. See the 

^ Roll Call" for a listing of which modems can 
be altered via PROM replacement to support 
the V.34 standard when it is finalized. 


А 166550 high-speed buffered UART 
(universal asynchronous receiver/transmitter) 
is required for maximum throughput with 
V.34 modems. Some, including Boca's V.Fast 
Class External Bocamodem, come bundled 
with a 160550 serial card. 


28800 V.FC + Fax 


This 28.8-Kbps modem 
was the fastest one we 
tested for both one- and 
two-way data transfers. 1t 
offers a large (16 KB) 
dictionary, the largest we 
saw, to boost data- 
compression speed. The 
modem also comes with 
an accelerator card to 
enable your computer to 
send data to the modem at 
a maximum of 230.4 . 
Kbps. The modem is easy 
to. set up, and the clearly 
marked status lights on its 
front panel show the 
status.of data receiving 
and transmitting 
operations. 


PAGE 170 


V.32TERBO 
Zypcom Z32t-Sx 


Giving the top speed 
performance among the 
19.2-Kbps modems, the 
Zypcom Z32t-SX posted 
опе- and two-way speeds 
that were virtually 
indistinguishable. Its ability 
to handle our collection of 
impaired {Ines put it at the 
top in these rankings as 
well. The modem supports 
Spoofing and leased lines, 
which makes It a good 
choice for some mainframe 
environments, The status 
lights and reset switch are 
cleverly located on the side 
ofthe modem, so you 
don't have to reach into a 
handful of cables to reset 
the modem. 


PAGE 175 


Versus V.32terbo" on page 170. 

To judge the best modems in each class, we measured 
their performance when sending files in one direction 
over a "normal" telephone line, as well as their ability to 
simultaneously transmit and receive over the same line. 
We also measured throughput over six different types of 
unstable lines (e.g., those that use satellite links) to see 
which modems could operate at high speeds in harsh, 
real-world conditions. 

The ability to connect with other modems and fax 
machines rounded out our performance testing. Overall, 
each modem withstood about 10 hours of testing. 
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HIGH-SPEED MODEMS 


LAB REPORT 


THE BEST 


V.34 MODEMS 


f you use long-distance telephone 

lines to set up network bridges, 

remotely control PCs, or access 

leased lines, you should consider 
one of these 28.8-K bps modems. Un- 
der the best conditions, when com- 
munications links are unimpaired and 
when modems on both ends of the 
line can talk to each other at 28.8 
Kbps, this setup translates directly 
into lower telephone charges. 

However, until V.34 is formalized 
and widely implemented, there is no 
guarantee that two of today’s V.34 
modems will be able to communicate 
at their highest speed. In fact, our in- 
teroperability tests show that V.34 
modems sometimes have to drop all 
the way to V.32bis rates of 14.4 
Kbps—half their maximum speed—to 
communicate with V.34 modems 
from other vendors using a different 
chip set. 

For example, the V.34 modems that 
used the Rockwell chip set were able 
to communicate with each other at 
28.8-Kbps rates. However, when we 
connected them with V.34 modems 
that used an alternative chip set, such 
as Racal Datacom's or Motorola's 
modems, communication dropped to 
14.4 Kbps. The same was typically 
true when we connected V.34 mo- 
dems with V.32terbo models. The 
ZyXel U-1496E Plus, which uses a 
proprietary protocol for 19.2 Kbps, 
achieved that speed only when con- 
nected to another ZyXel modem; oth- 
erwise, it Communicated at 14.4 Kbps. 

While the majority of the slower 
V.32terbo modems negotiated the im- 
paired lines without much difficulty, 
the V.34 group was a different story. 
Only one V.34 modem (Boca's V.Fast 
Class External Bocamodem) com- 
pleted all six lines without a problem. 


V.34 VERSUS V.32TERBO 


While standards continue to be worked out for high-speed modems, their potential ben- 
efits are clear. Faster transmission times mean direct cost savings if you regularly trans- 
mit data via modems. What payback can you expect from high-speed modems? One 
way to gauge this is to compare sample costs when sending a large file at the speed 
of the fastest V.34 and V.32terbo modems we tested. A 1-MB file sent from New 
York to San Francisco at 7400 bytes per second (the tested speed of the Hayes Op- 
tima V.34 modem) takes approximately 2 minutes, 25 seconds. At a telephone rate of 
$1 a minute, the transmission costs $2.25. The same call at 4600 bytes per second 
(achieved by Zypcom's Z32t-SX V.32terbo modem) would cost $3.60. 

Does this mean you should automatically choose the faster technology? In a year, 
the answer to this may be an unequivocal “yes,” but until the V.34 standard is for- 
malized, you should make your modem choice cautiously. 

V.32terbo represents a relatively simple change to the V.32bis (14.4 Kbps) stan- 
dard, and, as such, V.32terbo may best be viewed as an enhancement to V.32bis 
rather than as a competitor to V.34.. 

V.34 is a more radical change than V.32terbo, and it attempts to push modem 
speeds to their practical limits on voice-band lines. Besides speed, V.34 is innovative 
in its ability to “probe the channel," or select the best techniques for optimum per- 
formance along the telephone line. 

In our throughput tests over clean and impaired lines, we saw more consistent 
performance from the V.32terbo modems. By contrast, the V.34 modems we tested 
seemed a bit “green.” They often required firmware updates or undocumented escape- 
code patches to coax them through our tests. 

Many companies selling V.34 modems claim upgradability to the formal standard. 
This could range from a minor firmware code revision to a major board replacement. 

Once V.34 is adopted, V.32terbo may survive by occupying a price point below 
the 28.8-Kbps products. Until then, V.34 may be the best choice for applications 
where you control both sides of the connection. When you control only one side, your 
best bets are probably a V.32terbo modem or a tried-and-true V.32bis modem. 
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$580 7413.4 
Comments: Fast, but firmware remains “green.” Standard promises innovations beyond raw 
speed, Ease for upgrading to formal V.34 standard is a question mark. 
V.32terbo 19.2 Kbps $452 4618.1 $3.60 


Comments: Slower, but more reliable in current incarnation, thanks to protocol existing for 
almost two years. Firmware is established, and test sample showed few bugs. 


‘Based on fastest modems іп our performance tests. 
1 Based on 1-MB file with phone rates at $1 per minute. 


Of the 11 remaining V.34 desktop modems, six needed revi- 
sions to their firmware, and five needed special commands 
(most of which were undocumented) added to the setup string. 
( Vendors promised that any firmware or setup-string changes 
made available to us for testing would be offered to the gen- 
eral public via a BBS.) 

Based partly on its impaired-line performance, the Bo- 
camodem ranked high in the Best Overall evaluations. In 
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terms of speed, this modem can't compare with the first-place 
Hayes Optima, but the Bocamodem supports a wide variety of 
protocols, offers both Class 1 and Class 2 fax, has a five-year 
warranty, and sells for a relatively low price of $345. 

The Zoom ZVFX28.8 is the lowest-priced ($299) V.34 
modem we ranked. It had trouble with the long local loops as 
well as with the satellite lines. Our calls to the manufacturer 
led to new EPROMs, but the satellite lines still proved to be 


troublesome. When we manu- 
ally dropped the modem's 
speed to 19.2 Kbps, as recom- 
mended in the manual, the mo- 
dem was able to complete the 
tests. 

The Hayes Optima and Bo- 
camodem are noteworthy be- 
cause they ship with their own 
serial cards. The Boca card 
contains a 16550 UART (uni- 
versal asynchronous receiv- 
er/transmitter), which is nec- 
essary if your system has an 
older UART, such as the 8250 
or 16450. The benefit of the 
16550 is in caching: The chip 
can hold up to eight characters 
during processing. The Hayes 
card, on the other hand, is an 
accelerator that boosts the DTE 
(data terminal equipment) rate 
of the modem to 230.4 Kbps. 

The Supra FAXmodem 288 
had the cleanest, easiest-to-read 
documentation of these mo- 
dems. Commands were easy to 
find, and the manual included 
an index, a table of contents, 
and clear setup instructions. 

The General Datacomm Desk 
Top V.F 28.8 is geared for net- 
work switching environments. It 
has a built-in serial interface that 
provides for DTE communica- 
tion at speeds above the PC limit 
of 115.2 Kbps. The drawback 
to designs like this is a reliance 
on protocols 
that allow 
highest- 
speed com- 
munication 
only with 
like mo- 
dems. 

To be con- 
sidered for 
Best Over- 
all, a 28.8- 
Kbps mo- 
dem had to 
offer data 
and fax communications. We 
considered all the products in 
this group and priced under 
$400 in our Low Cost category. 
Our Data Only category con- 
sidered all 12 V.34 desktop 
modems. 


Rankings for 
This Category 
Considered 


KEY 
Ease of Use: 
Poor A Fair AA 
Good AAA Excellent АДАА 


BYTE 


BEST 


Need the highest speed? 


SI 21" 43: 4.184 ME Hayes Optima 28800 V.FC + Fax 


Gu 
ss 


Although this modem's one-way data transfers were only 
slightly faster than the other modems ranked here, the 
two-way performance was an impressive 23 percent faster 
than the first runner-up, This is partially attributable to the 
Optima's 16-KB dictionary, which is eight times larger 
than most of the other modems. The large dictionary speeds up data 


compression to give the Optima a performance edge. The modem is easy to set up, а КОР we needed to tweak 
its initialization string to achieve acceptable impaired-line scores. Weaknesses Include sparse documentation 


and no mainframe and leased-line support. 


PRICE 


BEST Hayes Optima 28800 V.FC + Fax $579 


RUNNER-UP Boca V.Fast Class External $345 
RUNNER-UP Microcom DeskPorte Fast — $499 
RUNNER-UP Zoom ZVFX28.8 $299 
RUNNER-UP Supra FAXmodem 288 $399 


RUNNER-UP Practical Peripherals PC288LCD V.FC $429 


Looking for a high-speed bargain? 


LOW COST ç | Boca V.Fast Class External Bocamodem 


This $345 modem transmitted our compressed file unidirectionally over a normal line 
at a rate of almost 6900 bytes per second. Although slower than the Hayes Optima, 
this speed is still faster than the fastest V.32terbo for about $60 less. It was also the 
simplest of the V.34 modems we tested because it required no setup-string tweaking 
or firmware updates. The Zoom ZVFX28.8, while faster, ranks second due to troubles 
during our impaired-line testing. 


PRICE 


BEST Boca V.Fast Class External $345 
RUNNER-UP Zoom ZVFX28.8 $299 
RUNNER-UP Supra FAXmodem 288 $399 
RUNNER-UP Cambridge DataSystem VFCXE2814 $299 
RUNNER-UP GVC FM1441288V $379 


THROUGHPUT (BYTES PER SECOND) PERABILITY —À: 


ONE-WAY 


7413.4 
6865.9 
6868.1 
6881.4 
6790.7 
6825.4 


THROUGHPUT (BYTES PER SECOND) — INTEROPERABILITY (%) 
CALL ANSWER 


ONE-WAY 


6865.9 
6881.4 
6790.7 
6025.9 
6707.5 


TWO-WAY 


7260.2 
4781.6 
5411.4 
5855.1 
4227.3 
5331.0 


TWO-WAY 


4781.6 
5855.1 
4227.3 
5634.2 
6694.8 


If only data is required... 


DATA ONLY 


PRICE 


BEST Hayes Optima 28800 V.FC + Fax$579 
RUNNER-UP Microcom DeskPorte Fast $499 
RUNNER-UP Boca V.Fast Class External $345 
RUNNER-UP Zoom ZVFX28.8 $299 
RUNNER-UP General Datacomm Desk Top V.F 28.8 $1095 


'Kbps. ? When used with Hayes accelerator card. 


THROUGHPUT (BYTES PER SECOND) _ INTEROPERABILITY (%) 


ONE-WAY 


7413.4 
6868.1 
6865.9 
6881.4 
6084.8 


TWO-WAY 


7260.2 
5411.4 
4781.6 
5855.1 
6000.7 


EM 
LINES 

2298.0 
2173.5 
2215.9 
2176.9 
1352.0 
1440.6 


IMPAIRED 
LINES 
2173.5 
2176.9 
1352.0 
842.0 
1687.9 


IMPAIRED 
LINES 

2298.0 
2215.9 
2173.5 
2176.9 
2104.7 


38 
35 
35 
38 
27 


Hayes Optima 28800 V.FC + Fax 


35 
37 
38 
27 
31 
38 


37 
27 
31 
31 
38 


FEATURES EASE OF 
USE 


MAXIMUM 
DTE: 


AAA AAA 230.4: 
AAAA AAAA 115.2 


AAA 
ААА 
AAA 
AAA 


AAA 


AAA 


FEATURES EASE OF 
USE 


AAAA AAA 
AAA AAA 


AAA 


115.2 
115.2 


AAAA 115.2 


115.2 


MAXIMUM 
DTE! 
115.2 
115.2 


AAA AAAA 1152 


ААДА AAA 
AAA AAA 


CALL ANSWER FEATURES EASE OF 


USE 


АДАА AAA 
AAA AAA 
АДАА AAA 
AAA AAA 
AA 


115,2 
115.2 


No surprises here. Even when excluding its fax capabilities, the Optima's speed and 
ease of use make it the top cholce for data-only applications. Note: The General Data- 
comm's poor interoperability for faster-than-14.4-Kbps communications was also ap- 
parent In other modems using proprietary chip sets. Its performance was average for 
V.32bis and slower communications. 


MAUMUM 
DTE ' 
115.2? 
115.2 
115.2 
115.2 


АДАА 128.0 
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HIGH-SPEED MODEMS 


LAB REPORT 


ur performance tests subjected 
the modems to eight kinds of 
data transfer tasks and seven 
telephone-line conditions. We 
used DOS and Windows platforms to 
drive data through the modems. 


THROUGHPUT TESTS 


Our throughput tests measure each mo- 
dem's speed when transmitting data in 
one direction and when simultaneously 
transmitting and receiving files. We used 
four different files: compressed, graph- 
ics, text, and database. These files have 
potential V.42bis compression ratios of 
| to 1,2 to 1, 3 to 1, and 4 to 1, respec- 
tively. Test files ranged in size from 131 
to 333 KB. 

In this roundup, we report data- 
throughput (as well as impaired-line per- 
formance) tests in bytes per second, ver- 
sus the bits-per-second ratings that are 
used to distinguish classes of modems 
(e.g., V.32terbo's 19.2 Kbps). We be- 
lieve bytes per second is a clearer unit of 
measure because in real-world use, 


Modem Test-Bed 


Test modems are 
| identical pairs configured 
| for V.42 (error correction) 
and V.42bis (data 
compression) 


Pet EFF 
TT ee 
Fiy*d 


Modem A 
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How We lested 


modems transfer files, either compressed 
or not, that conventionally are measured 
in bytes. 

We connected like pairs of modems to 
a TAS Series II modem tester, which 
can re-create almost any line condition 
that you may encounter throughout the 
world. For throughput testing, the TAS 
system simulated the central-office im- 
pairment conditions (i.e., line 1 7c 1 1). 
We ran the throughput tests over a tele- 
phone line with minimal impairments 
to represent the majority of calls made in 
the U.S. 

We connected the modems via the 
TAS system to a Compaq Deskpro 66M 
equipped with a Hayes ESP board to en- 
sure that communication between the 
TAS system and the modems utilized 
16550 UARTs. We configured the 
modems to receive data from the com- 
puter at the fastest rate they supported 
(up to 115.2 Kbps). 

We initialized the error-correction 
and data-compression engines on all the 
modems because the throughput tests 
measure the performance of these two 


Hayes ESP board 
with 16550 UARTs 4 


Line to 
modem А 
switch J 


= 


Line to 
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features. Each tested modem supported 
V.42 error correction and V.42bis data 
compression. We enabled V.42bis data 
compression and V.42 error correction, 
even if the modem's default settings 
specified other protocols. We also con- 
figured all the modems to use hardware 
(RTS/CTS) flow control. For data-com- 
pression and error-correction parame- 
ters, we used the default window and 
dictionary sizes. 

To measure one-way transmission, 
modem А calls modem B, sends a file, 
and hangs up. Modem À repeats the pro- 
cess three more times. During a one- 
way transmission, modem B only re- 
ceives data; it does not send anything 
back to modem А. In our two-way tests, 
modem А still makes four calls to mo- 
dem B, but when modem B answers, 
both modems simultaneously send files 
to each other. 


IMPAIRED LINE 


The impairment combinations we used 
are based on the working papers of the 


"е5 Compaq Deskpro 
66M (66-MHz 486DX2) 


Line-impairment 
instructions 


Modem B 


` TAS Series II 
н modem tester 


EIA/TIA's (Electronic Industries As- 
sociation/Telecommunications Industry 
Association) TR-30.3 committee. Our 
test conditions are a subset of the lines 
discussed in that committee’s PM-3064 
draft recommendation for network sim- 
ulation for modem testing. We chose 
the subset to represent three broad types 
of lines under two different local-loop 
conditions. These lines introduced a va- 
riety of impairments, including long 
satellite delays, phase roll, and noise. 
(See the text box at the right for details 
about individual lines.) 

The TAS system simulated the trunk 
line and local loops at both ends of the 
connection. Long local loops (the con- 
nection between your telephone and the 
telephone company's switch) do exist 
in the U.S. (Our long local loop simu- 
lated a telephone connection about 
30,000 feet from the switch, with four 
loading coils.) Few of the modems had 
difficulty with the long local loop in it- 
self; problems were more likely to ap- 
pear when the long local loop was com- 
bined with satellite delays or noise 
impairments. 

The satellite-delay line was quite dif- 
ficult for many of the modems, but it's a 
condition you are not likely to encounter 
in the U.S. We included it because you 
may see a delay of that magnitude if you 
have worldwide business dealings. 

Each pair of modems performed a 
one-way transfer of a 131-KB com- 
pressed file over the given simulated 
line at least 10 times. We recorded the 
times and took an average. If a modem 
could not complete the test over a given 
line, and the vendor was not able to solve 
the problem, we assigned a zero value. 

The modems make the connection at 
the highest speed possible. But they do 
not necessarily maintain that speed. We 
configured them to “fall back" to a slow- 
er speed when they encountered an im- 
pairment on the line that could challenge 
data integrity. When the impairment dis- 
appeared, the modems could “fall for- 
ward" to the higher speed. We found 
that V.34 modems often fall back be- 
low the V.34 standard to 14.4 Kbps to 
maintain a connection and fall forward to 
28.8 Kbps when the line improves. 

To determine our overall performance 
scores when ranking modems, we 
weighed results of the one-way data 


IMPAIRED LINES: CRASH TESTS FOR MODEMS 
The three lines есас different impairment conditions. 


The easiest line, 17d, is quite similar to the | 
throughput line. There is mild white noise 
(22.0 decibels below 1 .milliwatt), second- 
order nonlinear distortion (40. 0 dB 
compressed), third-order nonlinear distortion 
(41.0 dB), near echo (40.0 dB), far echo 
(12.0 dB) „апа a short satellite delay (27.1. 
milliseconds). 


Line 19 introduces a long satellite delay, 
which is more commonly found outside the 


| U.S. Its parameters include mild white noise 


(22.0 dBm), second-order nonlinear distortion 
(43.0 dB compressed), third-order nonlinear 
distortion (44.0 dB), near echo (40.0 dB), far 
echo (16.0. dB), and a long. satellite delay 
(337.1. ms). | 


The last line, 25, removes the satellite delay 
| 


and introduces phase jitter and frequency 
shift. Phase jitter occurs when the phase of 
one part of the frequency tone is shifted 
relative to an earlier part of the tone; a 
frequency shift i means that the tone that is 
received is different from the tone that is 
sent. The conditions for tine 25 include mild 
white noise (22.0 dBm), second-order 


m 
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throughput tests (60 mum the two- 
way tests (20 percent), and the impaired- 
line scores (20 percent). 


FAX TESTS 


Transmission time is not really an issue 
for fax modems, because most of the 
fax machines receive data at only 9600 
bps and must compress according to the 
CCITT standard. So, unless you know 
you are sending data from fax modem to 
fax modem, you cannot expect to see 
14.4- or 19.2-Kbps performance (and if 
that is the case, you would see better re- 
sults transmitting the file as data, rather 
than sending a fax). 

Each modem that had fax capability 
was set up to send a fax to five different 
fax machines. We used Microsoft Win- 
dows for Workgroups to send a single- 
page fax to a Brother Intellifax AX-600, 
a Canon Faxphone 40, a Panasonic KX- 
F150, a Panasonic Panafax PX150, and 
a Sharp FO-510, which represent a real- 
world mix of vendors and old and new 
generations of fax machines. The 
modems were scored on the percentage 
of faxes they successfully sent. 


INTEROPERABILITY 


We set up each modem to call and an- 
swer all the other modems in the test 
sample. The numbers we report are the 
percentage of modems the test modem 
connected with at either 28.8 or 19.2 
Kbps (i.e., the highest speed of the slow- 
est modem). In all cases, test modems 


= 
- 


== 


- 


nonlinear distortion (51.0 dB compressed) s 


_ third-order nonlinear distortion (53.0 A. 


echo (40.0 dB), „far echo (16. 0 dB), phase 
jitter (3.0 degrees, 60.0 Hz, sine wave form), 
and frequency shift (0.20 Hz). 


Two different combinations of loop 
conditions were used to test modems under 
the three impaired lines. A “2 2" means that 
the modem on each end of the line was 
subject to EIA2 conditions. EIA2 simulates a 
4000-foot connection linked to a 3000-foot 
connection, for a tota! of 7000 feet. This — 
situation is typical of a telephone connection 
that Is within 7000 feet, or about a mile end 
a half, of the telephone central office. 

А “77” is an EIA? condition on both ends 
of the connection. This is a much more 
difficuit line for most modems to handle, 
because it simulates a telephone connection 
that is approximately 30,000 feet (or over 5- 
miles) from the telephone. office: a 3000-foot 
connection to a bridged tap to a .6000-(00ї - 
run with a bridged tap to another 6000-foot 
link to a bridged tap connected. toa third. 
6000-foot link to a tap, completed by: a 9000- 
foot run. 


successfully connected with others in 
the sample. Consequently, a score of 
“0” is indicative only of faster-than- 
14.4-КЫрѕ performance. Each of the four 
modems that received this score used 
proprietary chip sets; the overall inter- 
connectivity of each of these modems 
was at least 65 percent. 


FEATURES AND 
EASE OF USE 


The features we valued most in our scor- 
ing included the protocols supported, 
the warranty, the number of interface 
indicators, the ability to spoof (i.e., em- 
ulate other handshaking protocols), sup- 
port for leased lines, and auto-baud sup- 
port. For fax modems, we also looked 
for the number of protocols and the 
speeds that were supported. 


Contributors 


Helen E. Holzbaur, Project Manager/NSTL, was a 
network manager and systems administrator at 
Temple University for 10 years before joining NSTL. 
Alan Joch, Senior Editor/BYTE, coordinates the 
combined testing between the BYTE Lab and NSTL. 


Siva Kumar, Senior Tester/NSTL, specializes in 
networking and communications hardware 
evaluations, 
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MODEM COMMUNICATIONS. 


- Mf 
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Introducing the , 19, 200-ETC 
3396 faster than 14,400 bps fax-modems 


Never before has your PC been able You can accelerate through conven- 


to send a FAX this fast. The new tional speed barriers for just a little 

19,200 -ETC fax-modems from ATI more than traditional 14,400 bps ? PRU RENS 
| р e Fast 19,200 bps modem transfer 

quickly pay for MILLIONS OF BITS TRANSFERRED IN 10 MINUTES technology. Break o High speed UART protects 


themselves by 
reducing telephone 
charges and 
waiting time. 


out now with against data loss (internal version) 
EE a 33% speed e Data compression improves 
increase that's throughput performance 
remarkably e Error control ensures data 
accuracy 
e Easy installation with MIS (Multiple 
Interrupt Selection) 


: Щ cost-effective. 
ATI Technologies is РАХ морем SPEED For lifetime of 
the first to take full ‘Sey dine uniri savings on fax 
advantage of the 19,200-ETC" transfer and speedier 
V.32terbo chip set, extending its performance, choose 19,200 -ETC 
capability to both 19,200 bps fax fax-modems. | 
and modem. All а 
' others fall short. i 


Windows FaxWorks fax Я 


software and COMit modem h К 


software included. р! 


ATI TECHNOLOGIES INC. 
33 Commerce Valley Drive East 
(905)882-2600 | Thornhill Ontario Canada L3T 7N6 

| | Telephone: (905) 882-2600 ext. 4444 
ATI Literature Facsimile: (905) 882-2620 
| by fax CompuServe: GO ATITECH 
SEE US AT WINDOWS WORLD BOOTH #6922 Doc # 4010 Perfecting the PC 76004,3656 


Copyright ATI Technologies Inc. 1994. 19200 ETC-E and 19200 ETC-I are trademarks and/or reg:stered trademarks of ATI Technologies tne. All other company and/or product names are trademarks and/or registered 
trademarks of their respective manufacturers. Features and spacifications are subjact to changa without notice. Product may not be exactly as shown. 


Circle 68 on Inquiry Card. 


lr you need high-speed data 
communications but are wary 
about committing to V.34, 
V .32terbo's 19.2-Kbps perfor- 
mance may be your best choice. 
This AT&T-championed speci- 
fication (it's not a standard for- 
mally adopted by any standards 
body) has been supported by a 
number of modem vendors over 
the last 18 months. V.32terbo 
modems are not only less ex- 
pensive than their V.34 counter- 
parts, the lowest-priced models 
cost as little as $30 more than 
14.4-Kbps modems. 

The throughput results for this 
group varied widely, The fastest 
one- and two-way speeds among 
the V.32terbo modems (Zyp- 
com's £32t-SX at 4618.1 and 
4619.8 bytes per second, re- 
spectively) were more than twice 
as fast as the slowest in the 
throughput score (Archtek Amer- 
ica's Smartlink 1914AT/BAT, 
at 2259.1 and 2229.5 bytes per 
second, respectively).The Zyp- 
com modem's impressive speed 
even outperformed three V.34 
modems in the two-way tests and 
six of the V.34 modems in the 


impaired-line 
scoring. 

This Category All the run- 

| Considered ners-up in the 


Best Overall 
category 
transmitted 
data one-way 
at a speed that 
was greater 
than 4300 
bytes per sec- 
ond, about 
half the rate of 
the V.34 modems. Over the im- 
paired lines, the modems were still 
able to maintain about one-third 
that rate. 


KEY 
Ease of Use: 
Poor A Fair AA 
Good AAA Excellent AAAA 


BEST OVERALL 


je 


V m 


Zypcom Z32t-SX 


This modem's one- and two-way performance speeds are virtually 
indistinguishable. It also handies the impaired lines at almost 2000 
bytes per second, a much smaller decrease than we measured in 
competing products. The modem supports Hewlett-Packard spoofing 


on leased lines, which makes it easy to use in a mainframe 


environment. The Z32t-SX offers clear status lights and an on/off switch that's 
on the side (rather than the rear), so you don't have to reach into a handful of 


cables to reset the modem. The major disappointment is its documentation: There is no index or glossary, and the 
vendor does not supply a quick reference card. Although it is In the same speed class as the V.32terbo modems, 
the second-place ZyXel modem uses a proprietary protocol to achieve its quick transmission rates. Its interoperabll- 
ity score for faster-than-14.4-Kbps communications is indicative of modems using proprietary chip sets. Although Its 
features and documentation are merely average (it doesn't support spoofing or leased lines), its throughput scores 
were a mere 3 percent slower than the leader's. Its impaired-line performance was just about equal. 


PRICE 
BEST Zypcom Z32t-SX $419 
RUNNER-UP ZyXel U-1496E Plus $499 
RUNNER-UP Penril DX V.32terbo $895 
RUNNER-UP Multi-Tech MT1932ZDX $299 


THROUGHPUT (BYTES PER SECOND ae 


ONE-WAY 


4618.1 
4467.3 
4303.2 
4316.0 


TWO-WAY 


4619.8 
4466.9 
3870.1 
2990.8 


= 


1970.5 
1965.7 
1859.0 
1504.2 


INTEROPERABILITY (X) 
ANSWER 


CALL 


31 27 

0 0 
35 31 
38 31 


Want 19.2 Kbps at V.32bis prices? 


PRICE 
BEST Multi-Tech MT1932ZDX $299 
RUNNER-UP Cardinal MVP192E $229 
RUNNER-UP ATI 19200 ETC-E $199 


RUNNER-UP Archtek Smartlink 1914AT/BAT $219 


THROUGHPUT (BYTES PER SECOND) INTEROPERABILITY (X) 


ONE-WAY 


4316.0 
4078.1 
3811.4 
2259.1 


TWO-WAY 


2990.8 
2715.1 
2385.6 
2229.5 


Low COST LLLI LU 


Multi-Tech improved more than just the modem's performance when it upgraded its 
V.32bis model to V.32terbo. This model posted the fastest one-way transmission 

speed for the under-$300 group. A new manual is more complete than the one that 
comes with the V.32bis product. 


IMPAIRED 
LINES 

1504.2 
1635.3 
1165.9 
1617.3 


FEATURES EASE OF 
USE 
AAAA AAA 
AAA AAA 
AAA AAA 
AAA 


CALL ANSWER FEATURES EASE OF 


38 31 
38 35 
19 23 
35 27 


57.6 


AAAA 1152 


MAXIMUM 
USE DTE’ 
AAA АДАА 1152 
AAA AA 57.6 
AAA AAAA 576 
AAA AA 57.6 


Need the fastest “terbo” for moving data? 


PRICE 
BEST Zypcom Z32t-SX $419 
КЕР AT&T Comsphere 3800 $795 
RUNNER-UP ZyXel U-1496E Plus $499 
RUNNER-UP Penril DX V.32terbo $895 


"Kbps. 


THROUGHPUT (BYTES PER SECOND) — INTEROPERABILITY (X) 
CALL ANSWER FEATURES EASE OF 


ONE-WAY 


4618.1 
3448.4 
4467.3 
4303.2 


JULY 1994 


Zypcom Z32t-SX 


The Z32t-SX can send and receive data faster than any modem in its class over a 
normal telephone connection, and as fast as any 19.2-Kbps modem over impaired 
lines. Using its proprietary protocol, the AT&T Comsphere can achieve data transfer 
rates of 4400 bytes per second. The Comsphere is also the only modem in this class 
with an LCD and menu setup. These menus make it easy to change defaults and are 
particularly useful for vertical applications (e.g,, kiosks and automatic teller 
machines) or mainframe applications where a PC is not readily available. 


TWO-WAY 


4619.8 
4260.6 
4466.9 
3870.1 


IMPAIRED 
LINES 

1970.5 
1960.2 
1965.7 
1859.0 


USE 


MAXIMUM 
DTE ' 


31 
27 

0 
35 


AAAA AAA 1152 
АААА AAAA 1152 


AAA AAA 
AAA AAA 


57.6 
57.6 
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HIGH-SPEED MODEMS 


E 
g 
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ood things sometimes do come 
in small packages. We tested 
three fax modems that have bro- 
ken the 14.4-Kbps barrier. 
These high-speed modems (two sup- 
ported V.34, one supported V.32terbo) 
were dependable except when negoti- 
ating the noisiest telephone lines. 

The Microcom TravelPorte Fast 
was the fastest pocket modem that we 
tested. Although it initially experienced 
some trouble on the impaired lines, 
changes to its setup string enabled the 


tests to complete. At the time of test- ' 


ing, Practical Peripherals was unable to 
resolve its impaired-line problems. This 
modem just didn't like long local loops 
or very noisy conditions; and it man- 
aged connections less than 50 percent 


of the time on all 
| but the easiest of the im- 
paired lines. 

If you need portability and high-speed 
communications, you won't have to sac- 
rifice performance. For example, both 
the Microcom and Practical Peripherals 


Î Portable Modems 


Three faster-than-V.32bis travel modems [from left): 
Microcom's 28.8-Kbps TravelPorte Fast, E-Tech's 
19.2-Kbps P192MX, and the 28.8-Kbps PM288PKT 
V.FC from Practical Peripherals. 


portable modems scored as well or bet- 
ter in our unimpaired throughput tests 
compared to their full-size counterparts 
(see page 171). 
On the V.32terbo side, there is only 
one in our sample, the E-Tech 
P192MX. It had some trouble with 
satellite lines, so if you are an interna- 
tional traveler, you may want to give 
this some consideration. 

The impaired lines that caused the 
most trouble with the portable modems 
are rare in the U.S. If you travel over- 
seas, you may wish to consider the im- 
paired score more heavily. 


HIGH SPEED FOR THE ROAD 

THROUGHPUT (BYTES PER SECOND) INTEROPERABILITY (X) 

ONE- TWO- IMPAIRED CALL ANSWER FEATURES EASEOF MAXIMUM 
VENDOR MODEL PRICE WAY WAY LINES USE 0ТЕ! 
Microcom, Inc. ТгауеіРопе Fast (V.34) $499 6879.9 5038.8 2111.5 er 3 ААА АДАА 1152 
Practical Peripherals, Inc. РМ288РКТ V.FC (V.34) $499 6827.5 5368.3 765.8 27 3B ААА ААА 1152 
E-Tech Research P192MX(V.3?lerbo) $299 44566 38044 11547 81 31 AAAA AA 1152 


'Kbps. Excellent АААА Good AAA Fair Aa Poor A 


HONORABLE MENTIONS 


^ Mi Tired of cryptic LED 

a | | labels that refer to obscure 

É / / | functions like HS, DCD, OH, SD, 
ff and RD? The Global Village 


Over the speed bumps: Two 
modem vendors have taken different 
routes to break through the 38.4- Kbps 
Windows transmission barrier. 


The Hayes Optima 28800 V.FC + Fax ў | TelePort/ Mercury uses graphical 
comes with an accelerator card that | symbols that indicate speed, 
boosts the DTE from 115.2 to 230.4 | carrier, hook status, send, and 
Kbps through the serial port. recelve. This easily 
The Microcom DeskPorte Fast and Travel-Porte Fast come A understandable front panel is a 
with a parallel-port alternative: Using the | pleasure for experienced 


Microcom drivers, which redirect the 
А data flow, the parallel-port interface 
provides for data transfer rates of close 
to 115.2 Kbps. 


communicators and won't 
intimidate data-communications 


novices. 


176 BYTE/NSTL LAB REPORT JULY 1994 


ZyXEL deshtop 
modems offer 

high reliability 
without high cast. 


Some modem users don’t care if their data gets hung 
up, transmits inaccurately, or if they have to redial several 
times. Most modem users do. For them there's ZyXEL, 
the full-featured fax modem for serious users. 

ZyXEL land and cellular modems get through where 
others fail. They're specially designed to overcome poor 
signal conditions on the physical layer with features like 
fast retrain and auto fall-forward/fall-back. This means 
ZyXEL modems connect the first time and continue to 
transmit data accurately at ultra-high speeds up to 
19.2Kbps* over land lines (with DTE speeds up to 
76.8Kbps) and 14.4Kbps over cellular networks. Fax 
speed is 14.4Kbps/V.17. Its the kind of performance you 
only expect from high-priced modems— but with 
ZyXEL it doesnt cost more. 

ZyXEL data/fax/voice/cellular modems have more 
features than other modems of any price — like digitized 


Oooog Bimini 


ZyXEL +1008 Pha 
ZyXEL U- SEBS Pha Erhimctanl Ре. ES ZyXEL U-3498 A. BET "En 
Дух. Ш-Н Pus Tap 10 Lat Amerded § Mel TWORLD Cures ZyXEL U-1490€ = ЕХ c. 
— 
) ЄЎ ар „| 
Ж 


dune 1000 June 78. ТЕК) F'etwuar OU 
ZyXEL aE — ZyXEL LAE Pan [ул UE ZyXEL МР PyXEL U MERE Pas 


Circle 151. on inauirv Card (RESELLERS: 152). 


first autoswitch 


2 0 = 


The new ZyXEL 
portable — the 


modem for land 
and cellular lines. 


voice capability, distinctive ring, multilevel security, 
industry standard data compression and error correction 
protocols, and much more. 

When it comes to cellular, no other modem comes 
close to ZyXEL. With the ZyCellular option, your modem 
is not just fast and reliable. It will also communicate in 
asynchronous/synchronous mode at 14.4Kbps. The 
ZyCellular autoswitch capability automatically switches 
your modem from land to cellular when land connections 
are lost. ZyCellular is the ideal backup for leased lines as 
well as for mobile communications. 

ZyXEL modems work in all environments — DOS", 
Windows”, OS/2*, Macintosh*, NeXT*?, UNIX? and 
Amiga". So get serious about saving time, cost and effort 
with true modem reliability. Don't wait. 


ZyXEL 


The Intelligent Modem 


4920 E. La Palma Avenue, Anaheim, CA 92807 
(714) 693-0808 FAX: (714) 693-0705 
BBS: (714) 693-0762 


See Us At PC EXPO | 
1 


| ри LY { =] Ji а Е " = Ы ,ر‎ » 
New York, June 28-30, Booth 8554/0 


Call ZyXEL now— 


KR £288 Ж. Y 4 


E! i | - Ff В ы т б Ff | 
IVA MP "EP EP. 1 UAE. 


, 9 mu 


CH ANNEI Ма (rateniarks are the proper ef thor re-pective ine nc) 
* FLU senes only. speifications sobpect to change wilo notae 


V.32TERBO 


VENDOR 


Boca Research, Inc. 
Cambridge 
Telecom, Inc. 


Cambridge 
Telecom, Inc. 


General Datacomm 
Industries, Inc. 


GVC Technologies, Inc. 


е Hayes Microcomputer 


Products, Inc. 


Microcom, Inc. 
Motorola Codex 
Practical 


Peripherals, Inc. 


Racal Datacom, Inc. 
Supra Corp. 


Zoom Telephonics, Inc. 


Anderson Jacobson 
(CXR) 


Archtek America Corp. 
AT&T Paradyne 


ATI 
Technologies, Inc. 


Cardinal 
Technologies, Inc. 


Digicom Systems, Inc. 


Global Village 
Communications 


Multi-Tech 
Systems, Inc. 


Penril Datability 
Networks 


j урот, Inc. 


ZyXel 


Microcom, Inc. 


Practical 
Peripherals, Inc. 


E-Tech Research 
$9 « BYTE Best. 
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CALL OF 


MODEL 


V.Fast Class External 
Bocamodem 


DataSystem 
VFCXE2814 
Discovery 2814CX 
Desk Top V.F 28.8 
FM144/288V 
Optima 28800 V.FC 
* Fax 

DeskPorte Fast 
3260 Fast 


PC288LCD V.FC 


ALM3239SD 


$1195 


Supra FAXmodem 288 $399 


ZVFX28.8 


1945-FXD 
Smartlink 
1914AT/BAT 
Comsphere 3800 
19200 ETC-E 
MVP192E 
ScoutPlus Terbo 
TelePort/Mercury 
MT1932ZDX 

DX V.32terbo 


Z32t-SX 


U-1496E Plus * 


$299 


$695 


$219 


$795 


$199 


$229 


$329 


$399 


$299 


$895 


$479 


$499 


TravelPorte Fast (V.34) $499 


PM288PKT V.FC (V.34) $499 


P192MX (V.32terbo) 


"Kbps. 


$329 


THROUGHPUT 
(BYTES PER SECOND) 
1-WAY 2-WAY 
6865.9 47816 
6025.9 5634.2 
6113.9 — 4892.5 
6084.8 6000.7 
6479.3 6577.8 
7413.4 7260.2 
6868.1 5411.4 
5670.9 3796.2 
6825.4 5331.0 
4936.4 41957 
6790.7 4227,3 
6881.4 5855.1 
3861.1 2734.1 
2259.1 2229.5 
4448.4 4260.6 
3811.4 23856 
4078.1 2715.1 
3173.4 3496.4 
4077.8 2700.9 
4316.0 2990.8 
4303.2 3870,1 
4618.1 4619.8 
4467.3 4466.9 
6879.9 50388 
6827.5 5368.3 
4456.6 38044 


? Supports 19.2 DCE with proprietary protocol. 
‘ Fastor-than-14.4-Kbps performance; see "How We Tested." 
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MODEMS 


IMPAIRED LINES 
(BYTES PER 


SECOND) 


2173.5 


842 


816.2 


2104.7 


482.7 


2298.0 


2215.9 


2333.3 


1440.6 


2086.7 


1352.0 


2176.9 


1595.4 


1617.3 


1960.2 


1165.9 


1635.3 


1172.3 


1586.8 


1504.2 


1859.0 


1970.5 


1965.7 


2111.5 


765.8 


1154.7 


? Requires Hayes accelerator 


FAX CONNECTIVITY 
SCORE (PERCENT) 


100 


100 


100 


МА 


100 


100 


INTEROPERABILITY ' 


TE 


S 


SCORE (PERCENT) 
ANSWER 


CALL 


38 


38 


35 


35 


27 


19 


35 


31 


31 


27 


31 


35 


31 


27 


31 


38 


31 


T ED 


EASE OF USE FEATURES 


SCORE 


AAA 


AAA 


AAA 


AAAA 


AAA 


AAA 


AAA 


AAAA 


AAA 


AAA 


AAAA 


AAA 


AA 


AAA 


АДАА 


АДАА 


АА 


ААД А 


АДА 


ААДА 


AAA 


AAA 


AAA 


AAAA 


AAA 


AA 


SCORE 


AAAA 


АААА 


AAAA 


AA 


AAA 


AA 


ААА 


AAAA 


AAA 


AAA 


AAA 


AAA 


AAA 


AAA 


AAAA 


AAA 


ААА 


ААА 


AAAA 


Excellent AAAA Good AAA Fair AA Poor А 


MAXIMUM 

CHIP SET UPGRADABLE DATA SPEED ' MAXIMUM FLASH COMMAND SET 

VENDOR TO V.34? DCE OTE FAX SPEED? EPROM HAYES ESCAPE TIES ESCAPE BREAK ESCAPE PROPRIETARY 

Rockwell $95; hardware replacement 28.8 1152 14.4 v 

Rockwell Not available 28.8 115.2 14.4 v v 

Rockwell Not available 28.8 1152 14.4 v v 

Proprietary Free; downloadable 28.8 128 N/A v v v 
software 

Rockwell $79; hardware 28.8 1152 14.4 v 
replacement 

Rockwell Replacement method 28.8 230.4 ° 14.4 v v v 
to be determined 

Rockwell $39; hardware 28.8 115.2? 14.4 v v v 
replacement 

Proprietary Free; hardware 28.8 115.2 N/A v v v 
replacement 

Rockwell $89; hardware 28.8 115.2 14.4 e” v 
replacement 

Motorola/TI Downloadable software; 28.8 1152 N/A v v 

(DSP) price to be determined 

Rockwell $64-$79; hardware 28.8 115.2 14.4 v v 
replacement 

Rockwell Hardware replacement; 28.8 115.2 14.4 v 
price to be determined 

AT&T Hardware replacement; 192 1152 9.6 v v 
price to be determined 

AT&T Not available 19.2 57.6 14.4 v v v 

AT&T $350; hardware 19.2 115.2 N/A v v v 
replacement 

AT&T Not available 19.2 57.6 19.2 v 

AT&T Not avallable 19.2 57.6 14.4 v 

Proprietary Not available 19.2 1152 14.4 v 

AT&T Not available 19.2 57.6 14.4 v Y 

AT&T Not available 19.2 115.2 14.4 v v 

Proprietary Not available 19.2 57.6 14.4 v 

AT&T $199; hardwere 19.2 115.2 14.4 v v 
replacement 

Proprietary $249; hardware 19.2 57.6 14.4 v 
replacement 

Rockwell $39; hardware 28.8 115.2? 14.4 v v v 
replacement 

Rockwell $89; hardware 28.8 115.2 14.4 v v 
replacement 

AT&T Not available 19.2 115.2 14.4 v 

N/A = not applicable. «= yes. 


FEATURES CONTINUE ON NEXT РАСЕ 
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V.32TEREHEO 
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CALL OF 


180 BYTE/NSTL LAB REPORT 


JULY 1994 


pom = BYTE Best. ° Supports 19.2 DCE with proprietary protocol. М/А = not applicable. w = yes. 


MODEMS 


TESTED 


FAX SUPPORT ERROR CONTROL/COMPRESSION REMOTE 
VENDOR MODEL CLASS] CLASS 2 ¥.17 ¥.29 MAPS МНР10 LAPB —LAPM Y.42BI5 CONFIGURATION 
Boca Research, Inc. V.Fast Class v v и wv v v v 
External Bocamodem 
Cambridge DataSystem VFCXE2814 v v wv v v v 
Telecom, Inc. 
Cambridge Discovery 2814CX v v wv v v v 
Telecom, Inc. 
General Datacomm Desk Top V.F 28.8 v v v v 
Industries, Inc. 
GVC Technologies, Inc. FM144/288V v v v v v v 
\ Hayes Microcomputer Optima 28800 V.FC + Fax v v v v v v 
Products, Inc. 
Microcom, inc. DeskPorte Fast . и и wv v v v vi v 
Motorola Codex 3260 Fast v v v v 
Practical PC288LCD V.FC v v v wv v v v 
Peripherals, Inc. 
Racal Datacom, Inc. ALM3239SD v v v v 
Supra Corp. Supra FAXmodem 288 v v и v v v v v 4 
Zoom Telephonics, Inc. ZVFX28.8 v v v v v 4 v 
Anderson Jacobson 1945-FXD v v ГА M v v v v 
(CXR) 
Archtek America Corp. Smartlink 1914AT/BAT v v и wv v v v 
AT&T Paradyne Comsphere 3800 и v v v v v 
ATI Technologies, Inc. 19200 ETC-E v v wv v v v 
Cardinal MVP192E v v v v v v v 
Technologies, Inc. 
Digicom Systems, Inc. — ScoutPlus Terbo v и wv v v v 
Global Village TelePort/Mercury v v wv v v v 
Communications 
Multi-Tech MT1932ZDX v и wv v v v v 
Systems, Inc. 
Penril Datability DX V.32terbo v v v v v v v 
Networks 
ш Zypcom, Inc. Z32t-SX v v v v v v 4 4 v 
ZyXel U-1496E Plus 7 v v v v v v 
Microcom, Iric. TravelPorte Fast "4 и v v v v v v 
Practical PM288PKT V.FC v и v v v v 
Peripherals, Inc. 
E-Tech Research P192MX v и wv v v v 


REMOTE 


SYNCHRONOUS 


PASSWORD COMMUNICATION BUNDLED SOFTWARE 


N/A 


N/A 


N/A 


МА 


Faxworks for DOS and Windows 

Bit/Com for DOS, Windows, Mac 

Bit/Com for DOS, Windows, Mac 

None 

WinFax 4-IN-1, Comit DOS Lite: 

WinFax Lite; MicroPhone 1 STF 

Smartcom Exec Lite; SnartcomLE & Fax 
FaxWorks for Windows 

None 

QuickLink 2 for Windows and DOS; 
MacCom Center Data/Fax 

None 

Comit for DOS and Windows; FaxTalk for WIN; 
FAXcilitate, MicroPhoneLT for Mac. 

Comit Data/DOSFax Pro; Comit for Win/WinFax 
Lite; MicroPhone LT, STF FF Fax 

None 

FaxLite, Comit for DOS and Windows; 
FaxLite for Macintosh 

None 

FaxWorks and Comit for Windows 

FaxWorks and Comit for Windows 

QModem, Fax Lite for DOS; WinFax Lite 
Global Fax, Global Fax OCR, ZTerm for Mac 
Multi-Express for Windows 

Nono 

DOSFax Lite/Comit; WinFax 


Lite/Comit; ProFax Lite 
ZFax 


FaxWorks for Windows 


QuickLink 2 for Windows and DOS 


QuickLink 2 for DOS, Windows, and Mac 


CALLER 
ID 


RING 
DIFFERENTIATION 


JULY 1994 


WARRANTY 


(YEARS) 


5 


Lifetime 


Lifetime 


5 


Lifetime 


PHONE 


(407) 997-6227 


(408) 747-1894 


(408) 747-1894 


(203) 574-1118 


(201) 579-3630 


(404) 441-1617 


(617) 551-1955 


(508) 261-4000 


(805) 497-4774 


(305) 846-1601 


(503) 967-2400 


(617) 423-1072 


(408) 435-8520 


(818) 912-9800 


(813) 530-2000 


(905) 882-2600 


(717) 293-3000 


(408) 262-1277 


(415) 390-8200 


(612) 785-3500 


(301) 921-8600 


(510) 783-2501 


(714) 693-0808 


(617) 551-1955 


(805) 497-4774 


(408) 730-1388 


TOLL-FREE 
PHONE 


None 
None 
None 
None 
(800) 289-4821 
None 
(800) 822-8224 
None 
(800) 442-4774 
(800) 333-4143 
(800) 727-8772 


(BOO) 631-3116 


(B00) 537-5762 
(800) 368-5465 
(800) 482-3333 
None 

None 

(800) 833-8900 
(800) 736-4821 
(800) 328-9717 
(800) 473-6745 
None 

(B00) 255-4101 
(BOO) 822-8224 
(BOO) 442-4774 


(800) 328-5538 


INQUIRY 
NO. 


1105 


1106 


1107 


1108 


1109 


1110 


1111 


1112 


1113 


1114 


1115 


1116 


1117 


1118 


1119 


1120 


1121 


1122 


1123 


1124 


1125 


1126 


1127 


1128 


1129 


1130 
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T H E REAL TES T О F 


the agreements and 
чп govern ty ute 
г PROPERTY OF 


AT THE POINT OF SALE... ON THE FACTORY FLOOR... 

No matter how good an operating system may look on paper, Automation applications would grind to a halt without the 
it's got to deliver the goods at run time. When you're hit with tried-and-true functions of a real realtime OS. Like priority- 
millions of credit-card transactions a day, or busy retail checkouts | driven preemptive scheduling. And executive-class context 
that just can't quit, you need an OS you can count on. With QNX, switching (QNX clocks in at 5 psec on a 66MHz 80486). From 
you get responsive, reliable performance. Industry-standard tools. automotive plants to nuclear power facilities, QNX has been 
And the flexibility to run on everything from handheld devices keeping thousands of mission-critical applications up and 
(with full GUI support) to enterprise-wide networks. running around the clock for years. 


ON THE INFORMATION HIGHWAY... IN HOSPITALS AND LABS... 

News travels quickly. So does entertainment, online education, Healthcare workers don't have time to wait for vital data. 

or any other kind of information you need to move. With our Which is why QNX is at the heart of a wide variety of 

built-in fault-tolerant networking, robust filesystem, and high- performance-critical applications. From automated patient 
performance X Window System (155,000 Xstones), no wonder charting to medical imaging, QNX gives developers the 
developers depend on QNX for call routing, text-to-speech, competitive edge to build cost-effective products on standard 
video-on-demand, and other computer telephony applications. platforms that can outperform costly high-end systems. 


WE WORK IN REAL TIME." 


1-800-363-9001 


(EXT. 1011 


QNX SOFTWARE SYSTEMS LTD. 175 TERENCE MATTHEWS CRESCENT, КАМАТА, ONTARIO, CANADA K2M IWS . TEL:613-591-O931 = FAx:613-591-3579 


© QNX Software Systems Ltd, 1994. QNX Is а registered trademark of QNX Software Systems Ltd. 


Circie 123 on Inquiry Card. 


Operating Systems core Technologies 


А Taligent Update 


Will systemwide object frameworks 


reinvent programming? 


JON UDELL 


aligent's long-awaited object technology, which be- 
gan incubating at Apple six years ago, debuts this 
summer when a developer release of the TAE (Taligent 
Application Environment)—a collection of densely in- 
terconnected C++ frameworks—ships to 100 ISVs (in- 
dependent software vendors) and corporate developers. 
TAE, like OpenStep, requires a host operating system. It 
was originally hosted on Opus, Apple’s never-released 
680x0-based microkernel. Then, in November 1993, Tal- 
igent rehosted TAE on AIX and standardized 300 de- 
velopers on IBM PowerPC model 250 workstations— 
the same platform that early developers will use. When 
, TAE ships next year, it will be 
| hosted on the Unix systems that 
| Taligent investors prefer— 
| IBM's AIX , Apple's Power- 
| Open, and Hewlett-Packard's 
HP/UX—and on OS/2. By the 
| end of 1995, TAE should also 
| be up and running on Taligent's 
own microkernel-based TOS 
(Taligent Object Services). 
TOS is built on the same Mach 
| 3.0-derived IBM microkernel 
| that IBM's forthcoming Work- 
| place OS uses. The two sys- 
| tems are evolving in parallel, 
=" and IBM and Taligent are trad- 

ing technologies back and forth along the way. 

Why hosted versions of TAE? There's no shortage of 
operating systems, and they're all converging on the 
same threaded, microkernel-based architecture that TOS 
and Workplace OS share. Taligent's investors and po- 
tential customers aren't clamoring for yet another oper- 
ating system, they're asking for versions of TAE that 
work with the operating systems—and coexist with the 
applications—they've already deployed. TAE's 100 
frameworks, comprising over 2000 С++ classes and over 
30,000 member functions, represent arguably the richest 
and most complete object system yet offered to software 
developers. “Most systems expose a surface area,” says 
Mike Potel, Taligent's vice president for technology de- 
velopment. “We expose a volume." The company says 
that TAE’s ability to speed development of applications 
and enable new modes of collaborative work won't di- 
minish when it rides on top of Unix, OS/2, or other po- 
tential hosts (e.g., a future Mac OS or Windows NT). 


TAE's 100 frameworks, 


comprising over 2000. | 
C--4 classes and over 
30,000 member 
functions, represent 


arguably the richést 
and most complete 
object system yet 
offered to software 
developers. 


"We map bottom to bottom—the lowest parts of our sys- 
tem to the lowest parts of the host,” says Potel. On OS/2, 
for example, TAE's 2-D/3-D graphics framework by- 
passes the services of Microsoft's Presentation Manager 
and talks directly to the display drivers. TAE also uses the 
host's disk and network drivers, as well as its memory 
manager and file systems. 

Why TOS? While much of the value of Taligent's ob- 
ject technology can be delivered at the application level, 
the company also sees an opportunity for object-driven in- 
novation at the operating-system level. Decoupled, TAE 
and TOS can mature independently. Although the synap- 
tic web that binds Taligent frameworks together is dense- 
ly woven, few frameworks make direct operating-sys- 
tem calls. As a result, the transition from Opus to AIX was 
seamless for most Taligent engineers, says chief tech- 
nologist Mark Vickers. Meanwhile, the TOS team is re- 
creating the operating-system services not contained in the 
microkernel—file systems, I/O, device-driver support, 
and networking—as a set of foundation frameworks. 
These are, in IBM's parlance, personality neutral ser- 
vices that run in their own out-of-kernel address spaces. 
If analysis shows that context switching and message 
passing among these processes significantly degrades 
system performance, some of these address spaces can be 
coalesced. 

To enable out-of-kernel device drivers to run effi- 
ciently, TOS will borrow a technique from Workplace 
OS—injecting interrupt handlers into the kernel. Tali- 
gent will give its TOS device-driver frameworks to IBM 
for use by Workplace OS driver writers, hoping to reap a 
harvest of portable drivers for TOS. Like the NT driver 
model, Taligent's model abstracts generic devices (e.g., 
SCSI) to simplify the creation of specific drivers (e.g., Ul- 
trastor 24F). However, where 
NT drivers must simulate in- 
heritance of generic-device be- 
havior by procedural means, 
Taligent drivers really do in- 
herit from generic devices. In 
addition to adopting Taligent's 
driver model, IBM has opti- 
mized the microkernel so that it 
can efficiently handle the 
dozens of address spaces and 
hundreds of threads active in a 
Taligent system. 

С++ is the language of 
choice, but only after Taligent 
jacks up the С++ run-time sys- 
tem and overhauls it. The refurbished system, like 
Smalltalk, NextStep, and SOM, can dynamically load 
classes at run time. While Taligent is building an incre- 
mental С++ compiler for multiple targets, the fruits of that 
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labor aren't expected for some time. Meanwhile, both the im- 
plementors and the users of TAE will use standard С++ tools. 


Frameworks for Innovation 

А TAE framework exports two different kinds of APIs: the client 
and the framework. The client API offers conventional entry 
points that applications and other frameworks call. The framework 
API enables subclassing of frameworks. One major use of frame- 
Work APIs will be to connect TAE to the outside world—to map 
the data-access framework, for example, onto ODBC (Open 
Database Connectivity), or the messaging framework onto stan- 
dards such as X.400, MAPI, and VIM, or the document frame- 
work onto OLE and OpenDoc, or the file-system framework 
onto FAT, HPFS, HFS, and ISO 9660. Taligent plans to write 
some of these adapters but will rely on its investors and on third 
parties for many others. This strategy could be risky. lf TAE 
doesn't arrive in command of a wealth of legacy services, de- 
velopers will be hard-pressed to justify using it, no matter how el- 
egant its internal architecture might be. 

Clients of TAE's document, user interface, graphics, interna- 
tional text, data access, and other frameworks will find them to be 
richly functional. Objects that use the document framework, for ex- 
ample, can embed multiple live objects within themselves and 
can themselves embed within other objects. Documents can also 
be shared across a network according to several protocols. In one 
mode of sharing, independent copies of a document pass changes 
back and forth. In another, replicants synchronize 
on a canonical copy. Because documents also in- 
herit from command objects, they're inherently 
scriptable and can undo and redo changes. There's 
no official scripting language yet, however. Tali- 
gent, a member of CIL (Component Integration 
Laboratories), hopes that OpenDoc's open-script- | 
ing architecture will supply the hooks for IBM's 
Rexx, Apple's AppleScript, and others. 

Because the objects that appear in applications 
derive from system frameworks, systemwide tools | 
can operate on them. The Taligent system might 
promote the Microsoft Word toolbar, for example, 
to a global tool palette that could apply emphasis 
and font changes to any text-framework-derived 
object. That's fine for Notepad-like documents 
built using the system text framework, but what 
about Quark-like documents that supply their own formats, jus- 
tification, and kerning? "Even if Quark overrode 90 percent of our 
text framework,” says Taligent’s Potel, “it could retain the 10 
percent that knows how to wire into the system.” 

C++ frameworks to date, such as TCL, MFC, and OWL, op- 
erate on a per-application basis. TAE's systemwide frameworks 
can afford profoundly greater leverage. The first beneficiary is Tal- 
igent. The version of TOS+TAE shown to BYTE during a recent 
visit ran on a Mac Quadra 800 but used no Mac software—not 
even the ROMs. It represented about three-quarters of a million 
lines of code. In contrast, NT represents 4 million lines, and that 
doesn't include MFC (Microsoft Foundation Classes). Taligent 
cites the compactness of its system as proof of the high level of 
reuse that TAE developers can expect. 

Mac or Windows programmers today have to write a lot of 
code to customize system components such as windows and 
scroll bars. Worse, two implementations of a window with a left- 
justified title or a unidirectional scroll bar might look the same but 
won't share common code. “When you see two things that look 


1484 BYTE JULY 1994 


Taligent isn’t trying 40" | 
build a distributed file 

system or a global iind 
directory. Its strategy. 

relies on objectsitirat 
these services ал Л 
virtual places that” 
structure our use ‘of. 
those objects. 


similar in our system,” says Vickers, “you can be virtually certain 
that they share common DNA.” 

User-written frameworks are the technical equals of Taligent- 
supplied frameworks. In conventional systems, applications that 
must extend the system software typically do so privately, for 
their own benefit. Taligent expects that TAE’s radically open 
architecture will encourage ISVs to supply such extensions as 
public frameworks—which can themselves become products. 


People, Places, and Things 

TAE’s frameworks for collaboration move beyond the container 
documents of OLE and OpenDoc toward a truly task-oriented 
virtual world reminiscent in some ways of General Magic’s 
MagicCap. Instead of walking down the hall to a meeting room 
for a conference, for example, you click on an icon that leads to 
a virtual meeting room, after packing your virtual briefcase with 
the documents and software tools you'll need for the meeting. 
There, you meet with others—who might physically be next door 
or in another hemisphere—to exchange business cards, discuss 
and annotate documents, and conclude deals. 

The business cards you collect during the meeting are tokens 
of great value in the Taligent system and have several uses. You 
can drag a business card to a phone to call someone or into an 
E-mail header to address a note or onto a query form to activate 
a lookup. The telephony, E-mail, and database applications all ex- 
pect to be passed the same kind of object; each extracts a dif- 
z ferent piece of information from it. Documents, 
similarly, surface not merely as containers of 
| stuff, but as another important kind of object cur- 
rency circulating through the system. Taligent's 
J human-interface designers want applications, and 
| even documents, made subordinate to work flow. 

| They believe, I think rightly, that you have to 
make computer tasks correspond much more 
closely to real tasks. First-generation GUIs some- 
times had the right ideas (e.g., the Mac's Trash- 
| can) but couldn't make them pervasive. 
EN Ном does Taligent's TAE compare to Micro- 
f soft's Cairo? “It wants to solve the needle-in-a- 
| haystack problem," says Vickers, referring to the 
| way in which Cairo's distributed, object-oriented 
| file system will collect vast quantities of data and 
= automatically index it for rapid retrieval. While 
that's an important problem to solve, he allows, “why build a 
haystack out of all your company's hard disks?" Taligent isn't try- 
ing to build a distributed-file system or a global directory. Its 
strategy relies on objects that unify various flavors of these ser- 
vices and virtual places that structure our usc of those objects. 

Will the strategy work? To date, there is little hard evidence one 
way or the other. Taligent showed BYTE multiple active em- 
beddings, one kind of document collaboration, and several in- 
triguing things that business-card objects can do. But the most 
compelling demonstration, the one that spells out the "people, 
places, and things" vision, remains speculative—as of now, it's 
still just a Macromind Director animation. I don't think even 
Taligent knows for sure whether, or how effectively, the TAE 
frameworks can make these kinds of ideas real. That's what the 
first 100 ISVs and corporate developers (and BYTE) will try to 
figure out. Ш 


Jon Udell is a BYTE senior technical editor at large. You can reach him on 
the Internet or BIX at judell@ bix.com. 
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See How LAYOUT Lets You Build Real, Heavy-Duty Programs Without Writing a Single Line of Code. 


PC Week called Layout a “sure thing.” 
Wecall ita revolution. With over 150,000 
users and tons of add-ons and third-party 
support, Layout is the only tool that lets 
you build DOS or Windows 
programs by manipulating | 
objects on screen — without 
writing code. Not just simple 
programs, but heavy-duty, 
mission-critical applications. 


The True Power of Objects 

Layout is truly object-ori- 
ented, both in the programs 
it creates,andin how you use 
it. You start out by arranging 
objects in a simple diagram, 
and then you add more ob- 
jects as your program grows, 
orcreate new objects by com- 
bining existing ones. You can 
run your program as you're 
building it, and tinker with any aspect of 
it. Data-entry, database, and report for- 
mats are all visually designed, right on- 
screen. 


What Layout Delivers 

When you're done, Layout creates real 
.EXE files, or well-structured and effi- 
cient C/C++, Pascal, or BASIC programs. 
And because Layout has a completely 
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open architecture, you can create new 
objects right in Layout, or even re-use 
existing source code. Layout will soon be 


on DOS, Windows, NT, and OS/2 plat- 
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Visual Power, Incredible Performance 

The programs Layout creates are com- 
pletely graphical, even under DOS, and 
can have windows, icons, 3D buttons, 
hypertext links, and much more. Layout 
even supports pictures as a data-type! 
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these platforms will be fully portable to 


Layout creates very efficient programs — 
they're fast and compact. No 150K “Hello 
World" programs come out of Layout: it 
doesn't just spit out pre-canned code like 
other so-called high-level 
tools. And because Lay- 
out uses highly optimized 


E 

screen drivers, Layout pro- 
grams — even on slow 
286 machines—are light- 
ening-quick. 
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Why Layout is the Ultimate Tool 

Layout delivers the future 
for $299.95, including 
everything you need to 
build programs; free, un- 
limited, technical support; 
and superb documenta- 
tion. Call today, join the 
Layout revolution, and 
never see code again. Ever 
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Visual Programming s Many Faces 


A future programmer may look less 
like a writer laying down words and 
more like an electrician wiring 


together circuit components 


PETER D. VARHOL 
WT the arrival of programming tools such as 
Visual Basic, the term visual programming has 
entered the lexicon of mainstream computing. However, 
the term means very different things to different people. 
For many, Visual Basic—and its cousin, Visual C++— 
may be all they know, or expect to know, about visual 
programming. To others, Visual Basic is hardly repre- 
sentative of the vast array of different technologies that 
share the label of visual. Among the other alternatives are 
Digitalk's Parts, Powersoft's PowerBuilder, Meta Soft- 
ware's Design/CPN, and Novell's Visual AppBuilder. 
The goal of all of these different approaches is the 
same: to make programming easier for programmers and 
accessible to nonprogrammers. Some are used for rapid 
prototyping and rapid applications development, others 
are used for systems or applications design, and still oth- 
ers can produce stand-alone applications for distribution. 
In all cases, visual languages and visual programming 
let users put more effort 


Visual User-Interface Builders and Beyond 

The best-known approach to visual programming is the 
interface builder, typified by Visual Basic and Hyper- 
Card. These tools provide a set of screen objects, such as 
buttons, scroll bars, and menus. You position these con- 
structs on a form and describe their behavior through the 
use of a scripting language associated with each one. 

Visual Basic goes beyond being a simple screen builder 
to being a component builder, because its components 
(called VBXes), which can be quite complex, can be ab- 
stracted from one application and placed in another (see 
"Componentware," May BYTE). You might call this a vi- 
sual environment for program construction. 

The ability to do this has been available commercial- 
ly since the mid-1980s, but it became widely known with 
Visual Basic. What you are doing is visualizing the soft- 
ware design from the user interface down and then im- 
plementing it. Visual Basic and similar tools constrain you 
to think of an application in terms of the user interface, 
making it more likely that the program will be very user- 
centered. 

However, Visual Basic and Apple's HyperCard lack 
the ability to extend predefined objects by inheriting their 
characteristics. You can add new components, but only 
with conventional programming techniques. 


Visual System Modeling 

А second category of visual languages might be thought 

of as visual modeling tools. You can use these to create vi- 
sual models of systems, 
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puter or about a program- 
ming language. This way, 
an engineer, for example, 
does not also have to 
be a computer program- 
mer to simulate a com- 
plex control system. 

The term visual pro- 
gramming strongly 
implies graphics. 
Although it is pos- 
sible to “program 
visually” in a textu- 
al environment, you 
lose much of the visual 
aspects of the program in doing so. It also implies an ob- 
ject-oriented—or at least an object-like—view of a pro- 
gram. There’s nothing like representing every program 
activity as a screen object to reinforce object-oriented 
principles, even if a component is not an object in the 
strictest sense. 
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An example of the author's visual toolkit at work 
inside VisSim. On display is the simulation of a 
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Both of these products 

support the system-de- 

sign process. Statemate‏ اننب 
МА ce) | uses state charts, while‏ ‚ 
Design/CPN employs‏ 
colored Petri nets. State‏ 
charts work best when modeling the transition of a sys-‏ 
tem from one state to another, while colored Petri nets are‏ 
more useful for modeling the flow of control in a system.‏ 
Both of these design formalisms have a logical structure‏ 
that makes the resulting models deterministic, meaning‏ 
that there is only one set of outputs for any set of inputs.‏ 
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Visual Solutions' VisSim gives you a predefined set of engi- 
neering and mathematical functions to visually create a continu- 
ous state simulation, such as the flight path of a ballistic mis- 
sile. These functions are encapsulated into visual boxes on the 
screen. You wire these boxes together to create a flow of data. Vis- 
Sim lets you extend its language by writing DLLs that translate 
into additional screen boxes, and you can generate C code from 
the simulation and compile it to run in stand-alone or embedded 
applications. 

Physically, these visual models bear no resemblance to the 
actual or proposed system. What they do is represent an impor- 
tant aspect of the system, such as the flow of data or control. 
Rather than being static, these tools can also simulate that as- 
pect, helping the designer to see whether or not the design works 
and to make adjustments based on the simulated results. 

My own experience with visual languages falls into this cate- 
gory. Seeking to simulate the transmission of packets on computer 
networks, I developed a visual toolkit for discrete event simula- 
tion. This toolkit, which works in conjunction with Visual Solu- 
tions’ VisSim, provides a set of high-level visual boxes, such as 
a Queue and a Server, that represent major queuing functions. To 
create a simulation, you simply select the appropriate boxes from 
the menu, place them on the display, and use wire connectors to 
indicate the flow of packets in the simulation (see the screen). Oth- 
er boxes let you generate random numbers and collect statistics. 


Visual-Programming Activities 

While you visually assemble the screen in Visual Basic, you still 
have to write some traditional code to operate the interface and to 
provide the necessary computational engine for the application. 
Although this represents what might be the most popular form of 
visual programming today, perhaps the greatest potential resides 
in performing actual programming tasks through visual means. 

Among the commercial applications falling into this category 
are Prograph International's Prograph, Novell's Visual App- 
Builder (formerly Serius Developer), and Digitalk's Parts. With 
these applications, you are actually programming with visual ex- 
pressions. Visual AppBuilder provides a number of high-level pro- 
gramming constructs, such as menus and menu items, windows, 
buttons, text and numbers, and pictures. To write a program, you 
position these constructs on the screen and connect outputs from 
one to inputs to others, depending on your flow of data or control. 
Each construct uses dialog boxes that allow you to define the 
activity that is performed when a particular event occurs. 

Even this approach, however, cannot get entirely away from tra- 
ditional programming. Visual AppBuilder lets you use C or Pas- 
cal to write your own constructs, which can then be compiled 
into your own customized visual library. This would probably be 
necessary for many customized applications. I was a beta tester 
for Serius Developer before the company was acquired by Novell, 
and while I liked the idea of programming visually, I found that 
I had to write several of my own objects in Pascal to create the 
kind of applications I wanted. 

This type of visual programming works well for specialized 
tasks. Adept, from Symbologic, uses the concept of connecting vi- 
sual objects together to produce expert systems. Screens, modules, 
and expert rules are created through the use of icons and dialog 
boxes. Some database tools, such as PowerBuilder, let you use ob- 
jects to define database activities, such as database queries and 
even database files themselves. 

These categories of visual-programming approaches are not 
mutually exclusive. Digitalk's Parts, for example, combines a 
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sophisticated visual-interface builder with object-oriented oper- 
ations. Parts, based on Smalltalk/V, is truly object-oriented. You 
construct your user interface out of predefined objects and then 
connect them to other objects that define the activities of the 
user interface. For example, the multiplication button on a cal- 
culator user interface can be connected to a multiplication object 
that actually performs the work. Parts also gives you the ability 
to create your own visual components and to inherit characteris- 
tics from existing components. 

Given the power of this object-oriented visual approach, it is 
likely that the other tools described here, such as Visual Basic, will 
grow in this direction. Increasingly, users need to decouple an 
object from the underlying operating environment and share it 
across applications and systems. Object extension and inheri- 
tance will likely make their way into even the interface builders. 

The question remains as to whether visual languages can be 
used in large-scale software development efforts. One corporate 
user of Easel Corp.'s Easel told me that its visual environment be- 
came hopelessly complex after about 300 objects. Visual lan- 
guages that interact with existing technologies may turn out to be 
the most useful solution. For example, Parts lets programmers en- 
capsulate existing Cobol code as a Parts object, allowing them to 
abstract an existing engine and visually extend it to include a 
GUI and other functions. 


So What is Truly a Visual Language? 

While purists may argue over whether any of these methods are 
truly visual languages, there is no refuting their utility. Few peo- 
ple deny that Visual Basic and similar tools are worthwhile for at 
least prototyping and, as the tools get better and computers get 
faster, for actually delivering production applications. 

Programming with visual expressions excites many people as 
possibly being the future of programming in general. Parts and 
AppBuilder both support the emerging design and development 
methodology known as JAD/RAD (Joint Application Design/ 
Rapid Application Design). With this methodology, members 
of a small team of users interact in very specified roles to de- 
cide exactly what they want in an application, which can often be 
produced as they watch. 

One caution that must be heeded while working with any of 
these tools is that they constrain the user to view a program in 
a particular way, as I noted earlier with regard to Visual Basic. 
This is not necessarily a bad thing; we can certainly use more 
user-centered programs like the ones produced by Visual Basic. 

But a form with user-interface gadgets steers you into thinking 
about an application as one screen at a time, which may not always 
be appropriate. Parts and Visual AppBuilder provide a some- 
what different perspective, focusing on the interrelationship be- 
tween the user interface and the resulting program activities. 

The products mentioned here are by no means the only ones 
that support some aspect of visual programming. Others include 
GUIdance Technologies’ Choreographer, Easel's Enfin, and 
Computer Associates’ CA-Realizer. Many traditional program- 
ming tools, such as Borland C++, are beginning to adopt many of 
these visual principles. The visual approach to programming is 
clearly an emerging technology that promises to make systems and 
software designers more productive and make software devel- 
opment activities accessible to more people. Ш 


Peter D. Varhol is chair of the graduate computer science department at 
Rivier College (Nashua, NH). You can contact him on the Internet or BIX at 
pvarhail@bix.com. 


‘It started out simple 
enough. Nothing that 
called for the power 
programming features 
of DataFlex. But when 
the job was just about 
done, a round of client 
changes put us back 
al Square one. 


Authorized International | Distributors: 


Telephone 

(525) 631-4913 
(31) 074-55 56 09 
(64) (09) 377 2702 


Telephone Fax 
Australia (03) 699 7044 (03) 690 4531 
Brazil (55) (0) (11) 872-9266 24 0 y y i 899 
Canada 416-226-2181 

shite (562) 2317015 
Czech Republic (42) (02) 4721649 
Ecuador (593) 4-286789 
Germany (49) 06172-9568-0 (49) 06172-956812 
Hong Kong (052). 376 8978 (B52) 375 2193 
Italy (39) @@ 211. (39) (0184) 231.243 
dapan (81-3)- 3296: 1324 (81-3)-3296-7329 
Malaysia (6) 3-241 7400 (6) 3:248 8010 


Country 


PIT pue 
(42) (02) 4721891 
(593) 4-284019 


Country 
Mexico 
Netherlands 
New Zealand 
Peru 

Saudi Arabia 
Singapore 
SUA Africa 


51:14-417023 
(02) 672-7463 
(65) 7755588 
(27-11) 7834721 
00.212251 36 64 


ШЫ Kingdom (923) 242222 


v 


(58 2) 2372268 


Choosing the right tools today will 
determine the success of your future 
applications. When you choose the 
DataFlex application development tools 
and DBMS, you can count on delivering 
successful solutions that really work... 
every time. And, DataFlex is transport- 
able: over 300,000 sites worldwide have 
chosen DataFlex on DOS, LANs, 05/2, 
Unix and AIX. 


DataFlex's power, flexibility, and 
concurrent multi-user transaction 
processing capabilities allow you to 
focus on the business requirements of 
the application rather than the underly- 
ing language capabilities and systems. 
When you choose DataFlex as your 
application development environment, 


| you get the job done faster and better, in 


your choice of either procedural or 
objecl-oriented programming styles. 


Your applications can be installed 


across the widest range of environments 


| inthe industry, thanks to DataFlex's 


A multi-platform capabilities. Changes 


Fax 

(525) 631-4538 
(31) 074-50 34 66 
(64) (09) 377 2703 
51-14-417023 
(02) 631-8558 
(65) 7795300 
(27-11) 8643748 
90, ү 72 64 
(923) 249260 

(58 2) 2399937 


Circle 83 on Inquiry Card (RESELLERS: 84). 


that once required lengthy and costly 
programming time are no longer a 
problem thanks to Data-lex s reusable 
code and portability. A change of 
Operating system no longer means a 
major rewrite. 
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Use DELPHI's Internet mail gateway 
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million people at universities, companies, 
and other online services such as 
CompuServe and MCI Mail. Download 
programs and files using FTP or connect 
in real-time to other networks using 
Telnet. You can also meet people on 
the Internet. Internet Relay Chat lets 
you "talk" with people all over the world 
and Usenet News is the world's largest 
bulletin board with over 4500 topics! 

To help you find the information 
you want, you'll have access to powerful 
search utilities such as "Gopher; 
"Hytelnet" and "WAIS." If you aren't 
familiar with these terms, don't worry; 
DELPHI has hundreds of expert online 
assistants and a large collection of help 
files, books, programs, and other resources 
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Over 600 local access numbers are 
available across the country. Explore 
DELPHI and the Internet today. You'll be 
amazed by what you discover. 
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Pentium Secrets 


The Pentium collects lots of 
information about code execution, 


and now you can get access to it 


TERJE MATHISEN 


hen Intel announced the Pentium processor in 
March 1993, I immediately ordered the three- 
volume user's manual. For people like me, who wanted 
to write the fastest, most efficient code possible, volume 
3 appeared to be the most useful. Imagine my chagrin, 
then, when every interesting section on optimization con- 
tained a reference to Appendix H, which consists of a 
single, illuminating paragraph stating that the information 
I desired is “considered Intel confidential and propri- 
etary." This information is only available to those willing 
to sign a nondisclosure agreement with Intel. 

From the published Pentium documentation and other 
sources, I knew that the Pentium could return detailed 
statistics on all major parts of its CPU— just the type of 
information that is essential for code optimization. The 
best place to look for such information was in the new, 
documented RDMSR (read machine-specific register) 
and WRMSR (write machine-specific register) instruc- 
tions. These instructions work on a set of 64-bit MSRs 
(machine-specific registers) contained in the Pentium. 

To use RDMSR and WRMSR, you move the register 
identifier (i.e., the number) 
of the desired MSR into reg- | | 
ister ЕСХ. Invoking RDMSR | PENTIUM COUNTERS 
will then transfer the contents | "gg рур 
of the indicated MSR into the 
paired registers EDX:EA X, 
while WRMSR copies EDX: 
EAX into the internal regis- 
ter. The Pentium user's man- 
ual documents MSRs Oh, Ih, 
and OEh, and also states that 
MSRs 3h and OFh, as well as 
values above 13h, are re- 
served and illegal. I felt sure 
the undocumented registers 
held the key to the optimiza- 
tion information I wanted. 

As the first step in deci- 
phering the undocumented 
registers, I wrote a test pro- 
gram that dumped the con- 
tents of the MSRs. (I quickly 
discovered that any attempt 
to read MSR OAh halted my 


Data read 
Data write 


Data read miss 
Data write miss 


Data cache snoops 


Bank conflicts 


Code read 
Code TLB miss 
Code cache miss 


0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
A 
B 
C 
D 
E 
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Branches 


Data TLB (translation look-aside buffer) miss 
Write (hit) to M or E state lines 
Data cache lines written back 


Data cache snoop hits 
Memory accesses in both pipes 


Misallgned data memory references 


Any segment register load 


BTB (branch target buffer) hits 
Taken branch or BTB hit 


PC, so until somebody finds a use for it, I suggest leav- 
ing that one alone.) Running the test program, I found that 
the content of most of the registers was static. The ex- 
ception was MSR 10h, which was changing rapidly in- 
deed. Guessing that MSR 10h might contain a running cy- 
cle count, I divided the value contained in 10h by my 
processor’s 60-MHz clock speed. My hunch paid off 
when I ended up with a nice display of the number of 
seconds since I had last powered-up. 

Using RDMSR to read MSR 10h gives you the high- 
est precision counter available to 80x86 programs. By 
reading the value in MSR 10h before and after a block of 
code, you'll know exactly how long the processor took to 
execute the block, down to the last cycle. 

These results parallel the ones you get when you use 
the RDTSC (read time stamp counter) (OF/31) instruction. 
Mike Schmid revealed the existence of this instruction in 
the January issue of Dr. Dobb's Journal. As with many 
of the MSRs, RDTSC is not documented anywhere, ex- 
cept in the instruction decoding tables, where it fits right 
between WRMSR (0F/30) and RDMSR (0F/32). A quick 
comparison of RDTSC and RDMSR shows that both ac- 
cess the same running cycle count, with RDTSC being an 
alternative and slightly faster way to retrieve the data. 

Unfortunately, RDMSR and RDTSC are kernel mode 
(ring 0) instructions. My PC crashed when I ran these in- 
structions inside a DOS box or with a memory manager. 
I am guessing that you can enable ring 3 access to RDTSC, 
maybe by using MSR ОЕП (test register 12 in the Intel 
manual), which is documented as "new feature control," 
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Pipeline flushes 

Instructions executed 

Instructions executed in the v-pipe 
Bus utilization (clocks) 

Pipeline stalled by write backup 
Pipeline stalled by data memory read 
Pipeline stalled by write to E or M line 
Locked bus cycle 

O read or write cycle 
Noncacheable memory references 
AGI (Address Generation Interlock) 
Floating-point operations 
Breakpoint 0 match 

Breakpoint 1 match 

Breakpolnt 2 match 

Breakpoint З match 

Hardware interrupts 

Data read or data write 

Data read miss or data write miss 


JULY 1994 BYTE 191 


Core Technologies CPUs 


or MSR ODh, which seems to contain a value similar to MSR 
OEh; however, I have yet to discover how to enable ring 3 access. 


Counter Culture 

My next break in deciphering the MSRs came during a visit to a 
U.S-based developer. There, I saw a utility that displayed a num- 
ber of interesting statistics about programs running on a Pen- 
tium machine. The utility could dynamically display one or two 
internal counters from a list of 38 different hardware events. The 
statistics were all related to different aspects of processor per- 
formance and were just the information I needed to perform in- 
formed code optimization on the Pentium. 

For example, when the developers used the utility to profile an- 
other program, the utility revealed that the target program was gen- 
erating a lot of accesses to misaligned memory variables. A sim- 
ple recompile of the target program, using doubleword (4-byte) 
alignment, resulted in a 2'4-times speedup. 

The developers realized that the utility would be useful for 
other programmers, so they obtained permission from Intel to 
distribute the program, as long as the source code was kept secret. 
I obtained a copy of the executable file to see if I could figure out 


| 


Using the Hardware Counters | 


First, define macros for the new instructions: 


RDMSR MACRO 

db Ofh, 032h 
ENDM 
WRMSR MACRO 

db Ofh, 030h 
ENDM 


Then when you want to use the specific counters, I suggest 
that you read the current value of MSR 11р first and only 
modify the part you need to set up your counters: 

mov ecx,llh 

RDMSR 


and eax,0FEO0FEO0h; save the upper 7 bits in each half 
3 San NX Tanai CUP TP нра ا‎ shi 16 
WRMS 


Now any read of MSR 12 will retrieve the current value of 
hardware event Nr1, while MSR 13h contains event №2: 


mov ecx, 13h 
RDMSR 

push edx 
push eax 

dec ecx 
RDMSR 

push edx 
push eax 


Finally, insert the code to be tested here. 


mov ecx, 12h 

RDMSR 

pop ebx 

sub eax,ebx 

pop ebx 

sbb edx,ebx 

call disp64; display first count 
inc ecx 

rdmsr 

pop ebx 

sub eax,ebx 

pop ebx 

sbb edx,ebx 

call disp64; display second count 
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how it accessed the Pentium statistics. 

My first obstacle was creating a disassembled listing. I con- 
verted the program code into a list of Define Byte (DB xxh) 
statements. ] encapsulated this naked code within an assembly pro- 
gram wrapper, ran Borland's TASM (Turbo Assembler), and 
then converted the object file into a listing. Next, I located the 
RDMSR and WRMSR byte sequences (the Pentium wasn't 
around when my object disassembler was written) and started 
working backwards from there. After a few days of tracing and 
testing, I found out how the internal counters work. 

The controller for the Pentium hardware counters is MSR 
I Ih; more specifically, the lower 32 bits of MSR 11h. The first 
16 bits determines the data that will end up in MSR 12h, while 
the second 16 bits determines the counter that will report its re- 
sults in MSR 13h, which is the nineteenth and last MSR ona 
Pentium. An obvious extension for Intel’s next CPU, the P6 
(Hexium, anyone?) would be to use all 64 bits of MSR 11h and 
add two more stat counters as MSR 14h and 15h. The lack of 
more MSRs limits you to accessing no more than two counters 
at a time. 

The encoding of each 16-bit block of MSR 11h is identical. The 
first 6 bits (0 to 5) are an index into the list of available hardware 
events (see the table “Pentium Counters” on page 191). When set, 
bit 6 enables counting of events in the operating-system rings 0, 
l, and 2, while bit 7 enables ring 3 monitoring. 

Bit 8 indicates whether you want to collect the number of 
hardware events or the CPU cycles that the events use. Thus by 
setting up both counters to track the same item, with one count- 
ing events and the other counting cycles, you get a measurement 
of the average time it takes to complete the tracked event. 

Using this information, I wrote P5Stat, a profiling program 
that accesses the Pentium hardware counters. P5Stat accepts an- 
other program name on the command line and then sets out to ex- 
ecute the indicated program 20 times. The first time through en- 
sures that all the caches are loaded, while on each of the next 19 
runs P5Stat collects two of the 38 different hardware counters 
available. After the last run, P5Stat dumps all the results to stan- 
dard output, where it can be redirected to a file for later use. 

P5Stat has proven useful in code optimization. For example, I 
recently used it on WC 5.26, a freeware word count program 
that I wrote almost three years ago. 1 discovered that without op- 
timization the dual-pipeline Pentium gave a 43 percent speedup 
compared to running all the code in a single pipe (i.e., on a 486). 
Using P5Stat to identify crucial bottlenecks, 1 rearranged the in- 
ner loop of the counting function for the new version, WC 5.40. 
This required more instructions, but P5Stat showed that I had 
achieved nearly 100 percent filling of the dual pipes, resulting in 
an actual counting speed of 1.5 cycles per byte, or 40 MBps on my 
60-MHz Pentium. This is a 33 percent speedup over the previous 
Pentium version of WC. (See the "Program Listings" on page 9 
for information on how to obtain P5Stat and WC 5.40.) 

The profiling information available to Pentium programmers 
is a powerful aid in software development. With the information 
in this article, you can access these features and use them to iden- 
tify bottlenecks and inefficient coding practices in your programs. 
I hope Intel makes official information available to all program- 
mers and that such useful features are incorporated into other ar- 
chitectures such as Alpha, PowerPC, and SPARC. E 


Terje Mathisen is a systems architect for Norsk Hydro in Norway and has been 
developing high-performance 1BM-compatible software since 1981. You can 
reach him on the Internet or BIX at terjem@ hda.hydro.com. 
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Pretty Good Privacy 


This controversial security scheme 
for messages is a collection of 


international cryptographic methods 


WILLIAM STALLINGS 


f you rely on E-mail for business or personal com- 

munications, beware: If you send messages over a 
network, they are subject to eavesdropping. Апа, as Oliv- 
er North and John Poindexter found out, if messages are 
stored in a file, they are subject to perusal months or 
even years later. You also need to be concerned about im- 
personation: That message asking leading questions may 
not be from your attorney at all, but from some hotshot re- 
porter with excellent hacking skills. 

What to do? PGP (Pretty Good Privacy) is the E-mail 
security package for Everyperson. Developed a few years 
ago by Phil Zimmermann, PGP combines confidential- 
ity and digital-signature capabilities to provide a power- 
ful, virtually unbreakable, and easy-to-use package. Free- 
ware versions are available for Windows, the Macin- 
tosh, DOS, OS/2, the Amiga, and other platforms. 

Much has been written about the political and legal 
issues surrounding PGP. In this discussion I'll show how 
PGP works by explaining its four services for messages: 
authentication, confidentiality, compression, and E-mail 
compatibility. The figure “The PGP Process” shows the 
relationship among these four services. 


Authentication 

PGP employs the RSA public-key encryption scheme— 
a time-proven and easy-to-implement encryption method 
that is named after its inventors: Rivest, Shamir, and 
Adleman—and the MDS (Message Digest version 5, also 
from Ron Rivest) one-way hash function to form a dig- 


ital signature that assures the receiver that an incoming 
message is authentic (i.e., that it comes from the alleged 
sender and that it has not been altered). The sequence is 
as follows: 


© The sender creates a message. 


Ө MDS is used to generate a 128-bit hash code of the 
message. 


Ө The hash code is encrypted with RSA using the 
sender's private key, and the result is prepended to 
the message. 


O The receiver uses RSA with the sender's public key 
to decrypt and recover the hash code. 


Ө The receiver generates a new hash code for the mes- 
sage and compares it with the decrypted hash code. If 
the two match, the message is accepted as authentic. 


The combination of MDS and RSA provides an ef- 
fective digital-signature scheme. Because of RSA's 
strength, the receiver is assured that only the possessor of 
the matching private key can generate the signature. Be- 
cause of MDS's strength, the receiver is assured that no 
one else can generate a new message that matches the 
hash code—and, hence, the signature—of the original 
message. 

Each person's signature is independent and is therefore 
applied only to the document. Otherwise, signatures 
would have to be nested, with the second signer signing 
both the document and the first signature, and so on. 


Confidentiality 

Another basic service provided by PGP is confidential- 
ity, which is provided by encrypting messages to be trans- 
mitted or to be stored locally as files. In both cases, the 
conventional encryption algorithm known as IDEA (In- 
ternational Data Encrypuon Algorithm) is used. IDEA is 
a relatively new algorithm that is generally considered to 


Session key used to decrypt File uncompressed 
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| verified 
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used to encrypt 
compressed 
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be much stronger than the widely used DES algorithm. 

In any conventional encryption system, the problem of key 
distribution must be addressed. In PGP, each conventional key is 
used only once. That is, a new key is generated as a random 128- 
bit number for each message. This session key is bound to the 
message and transmitted with it, as explained below. 


Ө The sender generates a message and a random 128-bit 
number to be used as a session key for that message only. 


O The message is encrypted, using IDEA with the session key. 


© The session key is encrypted with RSA, using the receiver's 
public key, and is prepended to the message. 


O The receiver uses RSA with his or her private key to decrypt 
and recover the session key. 


© The session key is used to decrypt the message. 


IDEA is substantially faster than RSA, so to reduce encryption 
time, the IDEA/RSA combination is used in preference to simply 
using RSA to directly encrypt the message. Also, the use of RSA 
solves the session-key distribution problem, because only the 
receiver is able to recover the session key that is bound to the mes- 
sage. Thus, to the extent that RSA is secure, the entire scheme is 
secure. To this end, PGP provides the user with several RSA 
key-size options: 


• Casual (384 bits): known to be breakable, but with much effort 


• Commercial (512 bits): possibly breakable by three-letter or- 
ganizations 


* Military (1024 bits): generally believed to be unbreakable 


Both confidentiality and authentication services can be used for 
the same message. First, a signature is generated for the plaintext 
message and is prepended to the message. Then, the plaintext 
message, along with the signature, is encrypted using IDEA, and 
the session key is encrypted using RSA. 

In summary, when both services are used, the sender first signs 
the message with his or her own private key, then encrypts the 
message with a session key, and then encrypts the session key with 
the receiver's public key. 


Compression 

As a default, PGP compresses a message after applying the sig- 
nature but before encryption. Compression has the benefit of re- 
ducing the size of an E-mail transmission. 

Note in the figure “The PGP Process" that the signature is 
generated before compression. It is preferable to sign an un- 
compressed message so that you can store only the uncompressed 
message together with the signature for future verification. If 
you were to sign a compressed document, it would be necessary 
either to store a compressed version of the message for later ver- 
ification or to recompress the message when verification is re- 
quired, 

Message encryption is applied after compression to strength- 
en cryptographic security. Because the compressed message has 
less redundancy than the original plaintext, cryptanalysis is more 
difficult. The compression algorithm used for PGP is ZIP, a pop- 
ular algorithm originally developed for DOS machines. 


E-Mail Compatibility 
When PGP is used, at least part of the block to be transmitted is 
encrypted. If only the signature service is used, then the mes- 
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sage digest is encrypted (with the sender's private RSA key). If 
the confidentiality service is used, the message plus signature 
(if one is present) is encrypted (with a one-time IDEA key). 
Thus, all or part of the resulting block consists of a stream of ar- 
bitrary 8-bit octets. 

However, many E-mail systems permit the use of only those 
blocks that consist of ASCII text. To accommodate this restric- 
tion, PGP provides the service of converting the raw 8-bit bi- 
nary stream to a stream of printable ASCII characters. 

The scheme used for this purpose is known as radix-64 con- 
version. Each group of three octets of binary data is mapped into 
four ASCII characters. The use of radix-64 expands a message by 
33 percent. Fortunately, the session key and signature portions of 
the message are relatively compact, and the plaintext message is 
compressed. In fact, the compression should be more than enough 
to compensate for the radix-64 expansion. 

One noteworthy aspect of the radix-64 algorithm is that it 
blindly converts the input stream to radix-64 format regardless of 
content, even if the input happens to be ASCII text. Thus, if a mes- 
sage is signed but not encrypted, and the conversion is applied to 
the entire block, the output will be unreadable to the casual ob- 
server. This provides a certain level of confidentiality. 

As an option, PGP can be configured to convert to radix-64 
format only the signature portion of signed plaintext messages. 
This enables the receiver to read the message without using 
PGP. PGP would still have to be employed to verify the signature, 
however. 


Public-Key Management 

As you can see, PGP contains a clever, efficient, interlocking 
set of functions and formats to provide an effective confiden- 
tiality and authentication service. But to complete the system, 
one final area needs to be addressed: public-key management. 

In the PGP documentation, Phil Zimmermann neatly captures 
the importance of this area. "This whole business of protecting 
public keys from tampering is the single most difficult problem 
in practical public-key applications,” he says. “It is the Achilles’ 
heel of public-key cryptography, and a lot of software complex- 
ity is tied up in solving this one problem.” 

A number of approaches are possible within PGP for mini- 
mizing the risk of a user’s public-key file containing false public 
keys, such as physically passing the key via surface mail or flop- 
py disk, verifying a key by telephone, or transferring and con- 
firming the key through a trusted third party. But another, more 
likely method is already being used: The use of a trusted key 
server and verification by monitoring the sender’s PGP finger- 
prints in postings to Usenet newsgroups and other public forums. 

PGP is young, strong, and coming on. It is already being wide- 
ly used, and its growth is being fueled by the rapid growth in 
Internet use and the increasing reliance on E-mail for everything 
from legal documents to love letters. It is already the practice of 
many people to include their PGP fingerprint in E-mail mes- 
sages. Expect to see more of this and to see such fingerprints 
appearing in print, as one does with this article, in the future. 8 


William Stallings is an independent consultant and a frequent contributor to 
BYTE. He is the author of over a dozen books on data communications and 
computer topics and is currently at work on a user's guide to PGP. This ar- 
ficle is based on material from his most recent book, Network and Intemetwork 
Security (Prentice-Hall, 1994). His PGP fingerprint is Bl 4E 2A BD 96 08 8B 
A4 67 83 DI 09 FE 52 56 6C. You can contact him on the Internet at stall- 
ings? acm.org or on BIX c/o "editors." 


JERRY POURNELLE 


An Educational Trip 


i he ICTE (International Conference on Technol- § 
ogy in Education) met this year at the University of London, an ? 
institution distinguished by having on display a wax model 
containing the complete skeleton of Jeremy Bentham, one of the 
university's founders. As I understand it, Mr. Bentham, looking 
pretty good for his age, is wheeled—stovepipe hat and all—into 
meetings of the trustees, where he is recorded as "present but not 
voting." Naturally I went to see him: he sits in a corridor off the 
South Cloister, where he attracts little attention except from | 


visitors. 


I'd never been to an ICTE, and when Mrs. Pournelle was in- 
vited to present a session built around The Literacy Connection, # 


her program for teaching reading (see my June column)—4t was 

also the formal launch of the new Macintosh version—this looked like a good 
chance to get the latest on what's happening in education. It also gave me an op- 
portunity to get to a British computer show in the enormous new exhibit hall at 


Birmingham International Airport. 


The ICTE was held in the University of Lon- 
don's Education Institute, a building whose ar- 
chitecture is described by those who like it as 
"royal brutal." The inside was nicer, with a well- 
designed lecture hall. 

Sessions varied. Some were from education 
theorists who used phrases like *epistemologi- 
cal and didactical domains of validity" but were 
under the impression that they were communi- 
cating with the audience. I was more interested 
in examples of technology in use. 

There isn't a lot. It's not that it doesn't exist: 
the potential is certainly there, and, where used 
skillfully, technology can produce remarkable 
gains in education quality. Of course, it's not 
always used skillfully and sometimes does little 
to no good, but that's not the real problem. The 
big difficulty is that quite often it doesn't get 
used at all in any systematic way. 

A major factor is cost. The average classroom 
has a budget of under $500 a year for materials 
and technology, hardware and software alike. 
That doesn't buy a lot of software, much less 
put computers into the classrooms. 


ILLUSTRATIONS: PAUL FISCH © 1994 


One ICTE session was on the use of video- 
conferencing. Eddyth Worley, a distance-learn- 
ing consultant, put on a demonstration in which 
both PCs and Macs were networked with teach- 
ers in London and Austin, Texas, over ordinary 
phone lines. 

Inputs could be from any video source, such 
as a camcorder or a small video camera, like 
the VideoLabs Flexcam we have. The demon- 
stration used hardware compression boards fur- 
nished by Northern Telecom. It all worked im- 
pressively well, but many classrooms don't have 
telephone lines and modems, much less several 
thousand dollars worth of software and propri- 
etary compression boards. 

Those that do have modems can participate in 
projects like the global classroom system, in 
which cultural and environmental data from all 
over the world is collected and compared. You 
can get information on the Global Laboratory 
Project from TERC, a company that organizes 
projects such as student ozone research. They 
sell lab equipment and provide guidance on how 
to set up projects. I was quite impressed by the 
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demonstration put on by Boris Berenfeld, 
TERC’s senior scientist. 

Note in every case that the results of 
education technology have affected edu- 
cation quality, at increased expense. That 
is generally universal, and one major rea- 
son why it has taken so long for education 
technology to spread more widely. This 
was the conclusion of an interesting re- 
port by Danish researcher Hans Siggard 
Jensen of the Copenhagen Business 
School: while technology often improves 
education quality, it costs more and is not 
necessarily cost-efficient. That lack of cost- 
efficiency has hindered the spread of edu- 
cation technology. 

Jensen's study concluded that educa- 
tion technology can be cost-efficient only 
if the system can transfer more of the 
"work" to the learners, who are either not 
paid or receive low pay (an example of 
students receiving low pay being voca- 
tional school students who are paid for 
*retraining"). The same is true with dis- 
tance learning: teacher productivity can 
be raised only if the instructors behave as 
if they are in a virtual classroom; but left to 
itself, the situation generally defaults to a 
series of one-on-one encounters. 


One reason education technology 
isn't as widespread as it ought to be is a 
simple lack of computers: although some 
schools have machines in the classrooms, 
most don't. Most school computers are in 
the offices of administrators and are used 
for school administration, not education. 

That's changing slowly. One mecha- 
nism of change is teachers themselves, 
who bring their own ma- 
chines to school. Some 
find a company that's 
changing computer mod- 
els and would be willing 
to donate older machines 
to a school if someone 
would just ask. Some- 
times a parent or group 
of parents will lend or 
give a machine to the 
class. 

One of the main prob- 
lems with computers in classrooms is se- 
curity. Schoolrooms are increasingly sub- 
ject to theft. Worse, machines that are 
locked down are often destroyed by van- 
dals frustrated because they couldn't steal 
the equipment. It’s a sad commentary that 
one reason we aren't using more technol- 
ogy in education is that we don't have low- 
cost computer security enclosures, but it's 
true. 

Laptops are one way around the securi- 
ty problem, and some teachers simply 


bring one to class and take it home at night. 
That's not elegant, but it seems to work. 

Once the computers get into the class- 
room, there are many networks for ex- 
changing ideas on how to use them. Rober- 
ta runs one of the largest (the Education 
Round Table, or ERT) on GEnie and mod- 
erates a smaller one on BIX. Most com- 
puter BBSes have an education forum and 
libraries of software, both freeware and 
shareware. Few of those programs ap- 
proach commercial programs in sophisti- 
cation, but many of the commercial pro- 
grams are prettier than they are effective. 
The most important thing is to find out 
what other teachers are doing and how it 
works for them. 

The ICTE is a major place for learning 
that. Like most professional conferences, 
there's at least as much value in the hall 
and coffee-break conversations as in the 
formal sessions. I wish that every school 
teacher in the country could attend at least 
one ICTE meeting. That wouldn't solve 
the education crisis in the U.S., but it sure 
would help. Next year's conference runs 
from February 28 to March 3 in Orlando, 
Florida. 

There's a lot of educational software, 
but most of it is for a single user, not for 
the classroom. There's software to increase 
vocabulary (David Kay, formerly of Kay- 
Pro and now of SmartTek Educational 
Technology, has a good series called 
Wordsmart that covers the lower grades 
to college level), electronic-workbench 
software (one of the best is Electronics 
Workbench from Interactive Image Tech- 
nologies), and math and physics software. 

There are games dis- 
guised as education pro- 
grams, and there's Myst, 
which is an education 
disguised as a game. It’s 
almost worth buying a 
Mac just to have it. Myst 
comes from Broderbund 
Software, the same peo- 
ple who made The Man- 
hole, one of the earliest 
CD adventures. It's hard 
to describe: Myst is a 
small world you can explore. It's full of 
puzzles, all of which have logical solu- 
tions. Myst forces you into the hypothe- 
sis-experiment mode, which means it's 
teaching the essence of the scientific 
method, but I don't suppose most of those 
who play with it think of that. Mostly, it's 
a fun world to explore. 

Roger Wagner (rwagnerinc@aol.com) 
has a program called Hyperstudio that ri- 
vals HyperCard. More on that when I get 
a copy. He told me the story of a teacher 
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friend, Tony Latesse, who develops his 
own educational software. His philosophy 
is “One Goal, One Stack, in One Evening.” 
It seems obvious when said, but I hadn’t 
thought of it. It’s also clear that with this 
approach, it doesn’t take a great many 
evenings to build up an impressive library 
of software tailored to the specific needs of 
your class. 


If you have a Mac with a CD-ROM 
drive and any interest in classical litera- 
ture, you can't afford not to get The Mad- 
ness of Roland from Greg Roach at Hy- 
perbole Studios. This is an imaginative 
use of hypertext and QuickTime for the 
Mac. Roach says he originally conceived 
this as a stage presentation, but he soon 
found no one could afford to produce it. It 
features live actors. 

Roland, or Orlando, was one of the pal- 
adins of Charlemagne. He is best known 
for his last stand in the pass at Ronces- 
valles, but his earlier madness induced by 
love generated a number of poems. The 
best known of these is Ludovico Arios- 
to's Orlando Furioso. Ariosto is largely 
unknown today, but he was one of the most 
influential poets of the Renaissance and 
had a considerable impact on English lit- 
erature; he's worth rediscovering. Roach's 
presentation is genuinely fun and is a real- 
live, no-question-about-it work of art for 
multimedia. Recommended. 


We took the train up to Birming- 
ham to see the National Computer Shopper 
show. The train ride was delightful. My 
British friends complain about their trains, 
but I found them clean, fast, frequent, and 
on time. 

There will always be an England. I got 
a newspaper to read on the train ride, and 
as we rode for the hour or so to Birming- 
ham, I read an article in London's Daily 
Mail about the latest sex education scandal. 
Apparently someone in the Department of 
Health hired the “agony uncle" of a teen 
magazine to write a sex education manual, 
and several hundred thousand copies were 
printed before the politically appointed 
Minister of Health saw it. She instantly 
blushed and ordered them all destroyed; 
they were far too explicit and “treated sex 
in a mechanical way without regard to 
emotions." 

The Labour opposition “shadow” Min- 
ister of Health (the person who would be- 
come Minister if Labour were to win a 
majority in the House of Commons) had 
demanded a copy but was told none were 
available. Perhaps so, but the Daily Mail 
had obtained a copy, and when I read ex- 
cerpts from it as printed in the paper, I 
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managed to shock some of the business- 
people in our train compartment. 

If the Daily Mail had a copy, I bet some- 
one with a scanner got one as well, and 1 
expect if you really want to read this thing, 
you can find it on the Internet. I doubt it 
has become road kill on the information 
highway. 

The National Computer Shopper show 
was well organized, not as large as the old 
West Coast Computer Faire in its prime, 
but bigger than the recent Los Angeles 
Computer Faire. Many of the larger com- 


panies, including IBM and Microsoft, were 
there. Creative Labs also had a large booth, 
which shouldn't be surprising, because 
one feature of the show was a Doom (see 
my April column) tournament. There was 
a huge booth where you could play Doom 
until you were hooked and then purchase 
a copy. 

There were a number of other game pre- 
sentations, as well as the usual computer 
retailers with blowout sales and dealers in 
business and education software. Prices 
were lower than those I saw in London 
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• SensibleText" — Word processing 


masterfully designed for flowcharts 
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stores, but, of course, I wasn’t really shop- 
ping. Memory in Britain is £33 a mega- 
byte, comparable to U.S. prices, and a 66- 
MHz 486DX2 VL-Bus clone was £700 at 
the show. 

Unlike the old West Coast Computer 
Faire, this show didn't go in much for con- 
ferences and speeches; everyone was too 
busy playing Doom, anyway. lt was a good 
overview of computing in Britain, and I’m 
glad I went, particularly since it was a fine 
day and the tnp from London to Birming- 
ham runs through some really delightful 
countryside, clean and green with a canal 
running alongside the tracks. 1 also saw 
signs proclaiming the virtues of Britain’s 
clean nuclear power plants that run the 
electric railroads. That’s something you 
don’t see much of over here. 


It’s astonishing what they can do with 
disk storage. Our new Pentium has a DEC 
hard drive with a gigabyte of storage, 1000 
MB, for under $1000. That’s impressive, 
but BSE has more than half that, 520 MB, 
on their latest Flashdrive. Flashdrives op- 
erate from the parallel port. The whole 
package, including batteries to run it for 
several hours, is smaller than a cigar box. 
The new 520-MB model is fast, too, faster 
than regular hard drives were only a cou- 
ple of years ago. 

Installation is simple: you just add DE - 
VICE=C: \FLASHDRV.SYS to your CON- 
FIG.SYS file and copy the file to your root 
directory. 1 do have a few warnings. The 
BSE installation program puts the device 
statement as the very first thing in your 
CONFIG.SYS file, and if you’re running 
QEMM.SYS, that will probably lock up 
your system. If that happens, you can either 
get out your panic floppy disk or tum off 
the Flashdrive and reboot; the device won't 
install if it can't find a valid drive. Then 
edit CONFIG.SYS to put the FLASH- 
DRV.SYS statement below QEMM.SYS. 
That done, you can run QEMM's OPTI- 
MIZE command: FLASHDRV.SYS loads 
high quite well. 

The other warning is that if you have 
an older Flashdrive unit, such as the 120- 
MB version partitioned into four 30-MB 
logical drives, be sure to save your old de- 
vice driver. The new FLASHDRV.SYS is 
superfast, but it's not backward-compati- 
ble with the older drives. 

I copied my old FLASHDRV.SYS into 
a subdirectory called OFLASH and put 
the statement DEVICE=C : NOFLASHXFLASH - 
DRV.SYS into the CONFIG.SYS file. After 
testing it with the old unit, I remarked both 
device-driver statements out. When I’m 
ready to go on a trip, I bring up which- 
ever Flashdrive I'll be carrying and copy 
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— including the easy-to-use COPY command for transferring 

= files — as well as convenient drag and drop Windows capabil- 

| ities. And it gives you transfer speeds of 1,200 to 115,200 bps. 
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all the necessary elements of my work en- 
vironment onto it. Flashdrives work with 
all the portables I have, including note- 
books; all that’s required is that the ma- 
chine have a parallel port. 

The Flashdrive unit has a printer port 
on it. My 520-MB unit prints only if it’s 
powered by the AC adapter, but I’m told 
current models will print with just battery 
power. 

Incidentally, you want 
to be careful what power 
adapter you use on a 
Flashdrive. I managed to 
connect my 120-MB 
Flashdrive unit to the 18- 
VAC adapter for a mo- 
dem—they were both in 
my travel bag—and 
blew out 
electronics. 
BSE says 
that hap- 
pens sev- 
eral times a year. The fix is a new drive 
electronics board and a new plastic bot- 
tom to the drive case, because the over- 
power blows a small condenser on the 
drive board. The drive unit isn't harmed. 
BSE sent me the repair kit, and it took me 
about 5 minutes to get it running like new. 

BSE drives are a good deal for porta- 
bles and sneakernets. For that matter, they 
make great backups. You can even access 
one across a Windows for Workgroups 
network, provided that the host machine 
is set to share it. I'm paranoid enough that 
when I work on the road, I save it onto a 
floppy disk as well as the Flashdrive; but І 
have to say I have never lost a byte saved 
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e Gives you complete protection against unauthorized access and duplication 


of your software. 
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on a Flashdrive, and I haven't been par- 
ticularly gentle with mine. Sometimes it 
travels in my wheeled carryon; other times 
it gets wrapped up in pajamas and sent in 
checked luggage. Recommended. 

There are times when I hate Windows. 
For instance: I recently tried to install a 
new game in my Games group. It wouldn't 
install, and the error message said that I 
had insufficient memory; I should shut 
down some applications and 
try again. I shut down every- 
thing except Program Man- 
ager and tried again—and 
got the same error message. 

Some programs don't 
properly release resources 
back to Windows when you 
shut them down, so I closed 

Windows and reset my ma- 
chine by turning it off. 

Then I restarted and 
1. brought up Windows. 

When I went to install my 
game, I got the same error message. Since 
there was nothing to shut down, this didn't 
seem helpful. Of course, it happened on a 
Sunday night when I couldn't call anyone. 

All right, I'm using too much memory, 
I thought. I have a lot of fonts installed. 
Let's get rid of some and free up some re- 
sources. I went through the font library 
with fire and sword. If you've ever in- 
stalled CorelDraw, you'll have an awful 
lot of fonts you'll probably never use. 
Some other programs give you oddball 
things as well. For instance, from some- 
where I had two Hebrew letter fonts in- 
stalled. I figured that if I ever needed them 
І could reinstall, and eliminated them along 
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with a number of others named for ob- 
scure cities like Yakima. Then 1 exited 
Windows, reset the machine, came back, 
and got the same error message when I 
tried to install my new game. 

Eventually I figured it out, although I 
am not sure what put me on the right track. 
My Games group has a number of obsolete 
game icons in it, games that I long ago 
eliminated. When I eliminated one of 
those, the "insufficient memory" problem 
went away. 

I had 28 items in the Games group. That, 
as it happens, is too many. Since we pre- 
viously discovered that you can't have 
more than 28 groups, it follows that Win- 
dows will allow you to access no more 
than 784 programs total. This is probably 
a lot, but still, it is a limit. More worri- 
some is why the error message is so sin- 
gularly misleading. 

If any of this is documented, I can't find 
it. Brian Livingston's Windows Secrets 
has three index references to the “insuf- 
ficient memory" message, and none of 
them remotely hint that the problem is too 
many files in one group. I sure wish some- 
one would write a good Windows debug- 
ger before Windows drives me totally up 
the wall. 


So if Windows drives you nuts, 
what about using OS/2, which doesn't have 
that problem? Well, it has troubles of its 
own: I recently managed to crash OS/2 to 
hardware reset level, and all I was doing 
was editing a reply to some MCI mail in 
Norton Commander. I didn't do anything 
weird, either, just went to the end of the 
message and came back up into the text 
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to edit; and whambo, Commander locked 
up, and I couldn't manage to get OS/2 to 
respond. Eventually there was nothing for 
it but to turn the machine off. That kind 
of lockup is pretty rare for OS/2. 

It's less rare for Windows, but I use 
Windows more than OS/2. Most of my 
Windows crashes seem to be associated 
with sound cards. As soon as I open an 
application and get the message that Sound 
Blaster is in use by another program, I 
worry. About half the time when that hap- 
pens, I find I can't shut Windows down 
properly. Ctrl-Alt-Del will usually shut 
down broken applications, but not always, 
as, for instance, a few minutes ago, when 
I had to use hardware reset to get out of 
Windows. 

The real lesson is that whether you use 
Windows, OS/2, or just plain DOS, you 
should save early and often, and back up 
your work frequently. None of that has 
changed since CP/M days. 


I like Microsoft Word 6.0 for Win- 
dows, I really do, but I think it is part of the 
plot to drive me mad. I’d done quite a lot 
of work on the sequel to Legacy of Heo- 
rot—our working title is Beowulf's Chil- 


dren—and it was time to let Larry Niven 
take a pass through it. Ever since Niven 
and I changed over to Word 6.0 because 
we like the version-control and document- 
comparison features, we've had some file 
transfer problems, so I was very careful. 
First, I saved our work, about 70,000 
words. Then I closed the file and closed 
Word. Then I used File Manager to copy 
BEOI.DOC to a floppy disk. I took that 
floppy disk to Percival the Pentium, copied 
the file to the appropriate subdirectory, 
opened Word 6.0 on Percival, and read the 
file in. No problems, so I sent Niven home 
with the disk. 

Ап hour later he called me. He was get- 
ting an error message that in theory of- 
fered him the choice of canceling or ig- 
noring, but choosing ignore did nothing, 
and choosing cancel informed him that he 
had a general protection fault in Word 6.0. 
This was getting in the way of his trying to 
edit the novel. 

“All right,” says I. “Turn off your ma- 
chine. Wait and tum it on. When it's up, do 
CD NC and then NC to get into Norton 
Commander. Now, let's go to C:\WIN- 
WORD\BEOWULF and tell me what you 
see," 


“I see a file called BEO1.DOC and an- 
other called $BEO1.DOC,” Larry said. 

I told him to select both files and delete 
them. Then use Commander to copy 
BEOI.DOC from the floppy disk again. 
Now enter Windows and see if you can 
edit it. That worked fine, except Larry said, 
“This sure doesn't feel much like being 
an author." 

" Well, I can always print it out and let 
you do rewrites on a typewriter,” І said 
with amiable malice; but he was right. 
When you're trying to write fiction, you 
don't want to be thinking about word 
processors and general protection faults. 

I sent E-mail to Chris Peters, Micro- 
soft's Word guru, and worked on some- 
thing else. It wasn't long before I had an 
answer from Chris: clearly something is 
wrong, and while Microsoft works on it, do 
Tools, Options, select the Save folder, and 
turn off fast saves. I did that. 

Next morning Larry called: he was get- 
ung the same problem again. Fortunate- 
ly, he hadn't done much work on the file, 
so little was lost, but he was getting pretty 
upset, which was no wonder. I had him 
close Word, open it again, and attempt to 
read in BEO1.DOC. It crashed, so we went 
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through the drill again, starting with turn- 
ing the machine off and recopying from 
the floppy disk. "Now," I said, when he 
was back in Word for Windows again, 
“Before you read in the file, do Tools, Op- 
tions, Save, and select *always create back- 
up copy.' That should exorcise this bug." 

"Can we cut off its head, drive a stake 
through its heart, and bury it at a cross- 
road?" Larry asked. 

“Апа build a cathedral over the cross- 
road. Right." 

And, in fact, the "always create backup 
copy" option seems to have done that. We 
no longer see the file $BEO1.DOC, which 
I think was causing the problem, and we no 
longer get disk crashes. 

I make no doubt that Microsoft will fix 
this and get out a new maintenance re- 
lease, possibly before you read this; but 
my advice for Word 6.0 users is to select 
the "always create backup copy" option 
and leave it on. I find that it doesn't add 
more than a couple of seconds to the time 
required to save a whole novel, and since 
I save at the end of nearly every para- 
graph—-a habit I got into in CP/M days— 
it sure makes me feel better to know that at 
worst I'll lose only a few minutes' work. 
save early, save often, and make backup 
copies, that's my motto. 

Incidentally, one of the things I like 
about Word 6.0 is the organization of all 
those options; if you get Word 6.0, do pull 
down Tools, select Options, and poke 
around in all the folders you find. You'll be 
glad you did. 

One thing I found, under general op- 
tions, was a button that lets me use white- 
on-blue text. I've always wanted that, and 
I suspect they put it in just for me. Alas, it 
works just fine if it’s turned on when 
you're creating a document, but when I 
select that option and load a new docu- 
ment, I get black-on-blue, which is un- 
readable. Nice try, though, and maybe 
they'll get that fixed in the next release, 
too. Microsoft does work to keep Word in 
good shape. It's big, but it's fast, and the 
scaled-down laptop installation version 
works well enough on my Zenith Master- 
sport. 


In my April Awards column, I said 
that I wasn't writing about new printers 
because no one had sent me any. That's 
subject to misinterpretation, and a reader 
wrote to say that he was thinking of cob- 
bling up some junky eight-wire dot-ma- 
trix printer and sending it to me so that I 
would write about it. | think I'd better clear 
this up. 

We got several new printers last year, 
and I should have said that other than the 


Fargo dual-mode color printer (which I 
did write about), I hadn't received any 
printer I felt compelled to write about. I 
get a lot of stuff here that І never mention. 
Sometimes it's pretty good stuff, but not so 
much better than what I'm already using 
that I feel I just have to replace what I've 
got. In particular, the Hewlett-Packard 
LaserJet III I' ve had for a couple of years 
now has proved to be plenty good enough 
for what I do. The only thing I might have 
replaced it with was the Kyocera Ecosys, 
and Roberta snarfed that. 

You have to remember, I don't do "re- 
views" as such. I am primarily a writer, 
which is to say I have about the same com- 
puter requirements as many small busi- 
nesspeople. I write, do spreadsheets, keep 
databases, and draw illustrations and maps. 
I need programs and equipment for all that. 
I also have some interest in and connection 
to the space program and other high-tech 
research, so I look at stuff related to that. 
My wife has spent her life in the educa- 
tion field. I write about what we use, and 
our interests are broad enough that we 
work with a lot of equipment and soft- 
ware. We're also chronically behind on 
our work, and I hold deeply the opinion 
that if it ain't broke you shouldn't fix it, so 
I don't lightly change from something that 
works to something new. 

Of course, I like playing with new stuff, 
and I have an obligation to experiment 
with enough new hardware and software to 
fill this column every month, so I do try a 
lot of new things; some get into this col- 
umn and some don't. Although the earth- 
quake helped us clear out some space, 
Chaos Manor is filling up again; so, in 
general, if I'm not impressed with some- 
thing, i get rid of it fast, and it's not around 
when it comes time to write. There's al- 
ways more worth writing about than I have 
space for. 

So my apologies if I misled anyone. We 
did get several printers, but none I fancied 
over the LaserJet III for DOS/Windows 
and the Apple LaserWriter for the Mac. 
Niven has a LaserJet 4, which we both 
like, and if I were to replace my LaserJet 
III, that's what I'd get. 


I think the U.S. Patent Office 
has gone mad. Their latest outrageous ac- 
tion would be funny if the consequences 
weren't so serious. 

As you may know, PC Dynamics of 
Westlake Village, California, has a screen 
saver that pops up the Energizer bunny 
doing odd things at random times. Niven 
has it installed on his machine: you'll be 
working on something, and suddenly 
there's that silly rabbit parachuting down 
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through your work. PC Dynamics has li- 
censed the bunny image and pays a fee for 
using it. 

Comes now the law firm of Knobbe, 
Martens, Olson, & Bear demanding mon- 
ey on behalf of Software Advertising of 
La Costa, California, on the grounds that 
Software Advertising has a patent that cov- 
ers any “system which integrates an ad- 
vertisement into a computer software pro- 
gram without altering the function of the 
program. Screen-saver programs, which 
perform their intended function yet dis- 
play advertisements, are the type of pro- 
grams covered by the patent,” writes at- 
torney Edward J. Treska. 

This is bizarre. For instance: Flying 
Toasters was not originally the advertis- 
ing logo of Berkeley Systems, so it was 
all right for them to use it; but now that 
Berkeley has trademarked Flying Toast- 
ers and uses it as a logo, presumably they 
owe a royalty to Software Advertising. 

Moreover, Microsoft's Flying Windows 
is clearly in violation, and Messrs. Knobbe 
et al. should write a threatening letter to 
Bill Gates on behalf of Software Adver- 
tising. For that matter, I have a scanned 
image of the first issue of BYTE in which 
my column appeared as a regular feature; 
I use it as wallpaper. Am I in violation of 
a patent? 

The framers of the U.S. Constitution 
did not like monopolies, because King 
George III had been in the habit of grant- 
ing monopolies on such things as trade in 
salt or matches to his friends. The Consti- 
tution thus rejects monopolies, but it does 
say that Congress shall have the power 
“To promote the Progress of Science and 
the usefu] Arts, by securing for limited 
Times to Authors and Inventors the ex- 
clusive Right to their respective Writings 
and Discoveries." Clearly I respect that 
power, since I make a living because of 
the copvright law it authorizes. But on the 
other hand, I copyright only what I have 
written. I don't seek a patent on the letter 
e or the comma just because no one else 
has patented it. 

Software Advertising got this patent in 
1992; so far, this is the first Гуе seen of an 
attempt to enforce it. It probably won't be 
the last, but I’ll bet Software Advertising 
hasn't gone after Bill Gates, or anyone in 
a position to stand up to them and tell them 
what they deserve to hear. 

I can’t believe that demanding money 
from the Energizer bunny promotes the 
Progress of Science and the useful Arts; 
and I can’t think Congress does either. 
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case, I take lots of pictures and then can't 
ever find one when I want it; Photo CD 
seems like a splendid opportunity to get 
all my pictures organized and available on 
file. 

Eastman Kodak has two programs, 
Arrange-It and Create-It, that let you do a 
lot with the pictures you've stored on a 
Photo CD. I haven't worked with them 
enough to give a definite 
opinion, but they look 
good to me as a presen- 
tation management tool. 
You can use these pro- 
grams to create a script- 
ing language for building 
your own Photo CD for 
presentations, including 
multimedia. I used to do 
lectures illustrated with 
slides. Now, many lec- 
ture halls have screen 
projection equipment, It 
would be very useful if I could get “Sur- 
vival with Style" onto a CD I could then 
project. More on this another time, but it 
looks good to me. 


The book of the month is Alvin 
and Heidi Toffler's War and Anti-War 
(Little, Brown, 1993). 1 recently had dinner 
with the Tofflers, who are as interesting 


in person as their books. This is one of 
their better ones, and Га have been proud 
to have written it. 

I’ve also recently discovered a series of 
novels by Patrick O'Brian. They're British 
Navy novels set in the Napoleonic era, and 
if you liked Horatio Hornblower, you'll 
love Jack Aubrey. It's best if you start with 
the first one, Master & Commander ( Nor- 
ton, 1970). Fair warning, 
there are 15 books in the 
series, and once you start, 
it will be hard to stop. 

The first computer 
book of the month isn't 
precisely a book, but if 
you use Windows for 
Workgroups, you need 
Microsoft's Windows for 
Workgroups Resource 
Kit, which includes a 
book about resources and 
a disk of utilities. Mi- 
crosoft also has a Windows Resource Kit, 
but I presume you already know that. If 
you don't, get it if you use Windows. 

The first game of the month is for the 
Macintosh: Spelunx from Broderbund 
Software. This is another learning expe- 
rience disguised as a game; it's advertised 
for ages 6-12, and that seems to be about 
right. There's a lot to explore. This isn't 


For More Information 


Myst, but then nothing is. 

The PC game of the month is Game- 
tek's Frontier Elite II. It's a space trader 
game, but if you're of a turn of mind to 
go fight pirates and shoot people. there's 
plenty of opportunity for that, too. It fea- 
tures literally thousands of worlds you can 
explore. Many are inhabited, and some are 
strange indeed. The graphics aren't as nice 
as Origen's Wing Commander series, nor 
is the action as hot, but the planets are 
more interesting. And how. Want to mine 
asteroids? Scoop fuel from a gas giant? 
Here's your chance. 

Due to travel and a few minor compli- 
cations, І didn't get as much done with the 
Pentium as Pd like. We have a new giga- 
byte rewritable glass disk for it. I’m also 
working on getting a PowerPC Mac; Гуе 
neglected Macs lately, and I shouldn't. 
Stay tuned. Ш 


Jerry Pournelle holds a doctorate in psychology 
and is a science fiction writer who also earns a 
comfortable living writing about computers present 
and future. Jerry welcomes readers’ comments 
and opinions. Send a self-addressed, stamped en- 
velope to Jerry Pournelle, c/o BYTE, One Phoenix 
Mill Lane, Peterborough. NH 03458. Please put 
your address on the letter as well as on the enve- 
lope. Due to the high volume of letters, Jerry can- 
not guarantee a personal reply. You can also con- 
tact him on the Internet or BIX at jerryp@ bix.com. 
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opportunity to get all my pictures 
organized and avaliable on file. 
Eastman Kodak also offers two 
programs, Arrange-It ($395) and 
Create-t ($245), that let you do a 
lot with the pictures you've stored 
on a Photo CD. Contact Eastman 
Kodak Co., 343 State St, 
Rochester, NY 14650, (800) 235- 
6325 or (716) 724-4000; fax 
(716) 726-3108. Circle 1146 on 
Inquiry Card. 


One of the best electronic- 
workbench software packages is 
Electronics Workbench ($299) 
from Interactive Image 
Technologles, Ltd., 700 King St. 
W, Suite 815, Toronto, Ontario, 
Canada M5V 2Y6, (BOO) 263- 
5552 or (416) 361-0333; fax 
(416) 368-5799. Circle 1147. 


The Energizer Bunny Screen 
Saver for Windows ($29.95) pops 
up the Energizer bunny doing odd 
things at random times, Contact 
PC Dynamics, ine., 31332 Via 
Colinas, Suite 102, Westlake 
Village, CA 91362, (800) 888- 
1741 or (818) 889-1741; fax 
(818) 889-1014. Circle 1148. 
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BSE Flashdrives (80 to 520 MB; 
from $399 to $1099) are a good 
deal for portables and sneaker- 
nets. For that matter, they make 
great backups. | have never lost a 
byte saved on a Flashdrive, and | 
haven't been particularly gentle 
with mine. Recommended. 
Contact The BSE Co., Inc., 2114 
North Fourth St., Flagstaff, AZ 
86004, (602) 527-8843; fax 
(602) 527-1540. Circle 1149. 


Frontier Elite tl ($64.99) is a 
Space trader game that features 
literally thousands of worlds you 
can explore. Many are inhabited, 
and some are strange Indeed. 
Contact Gametek, Inc., 2999 
Northeast 191st St., North Miami 
Beach, FL 33180, (800) 426- 
3835 or (305) 935-3995; fax 
(305) 932-8651. Circle 1150. 


Projects like the global classroom 
system collect and compare 
cultural and environmental data 
from all over the world. You can 
get information on the Global 
Laboratory Project from TERC, 
2067 Massachusetts Ave., 
Cambridge, MA 02140, (617) 
547-0430; fax (617) 349-3535. 
Circle 1151. 


One of the ICTE sessions was on 
the use of videoconferencing in 
the classroom. The demonstration 
used hardware compression 
boards fumished by Northern 
Telecom, Saint Cloud Way, 
Maidenhead, Berkshire SL6 8XB, 
U.K., +44 628 812000; fax +44 
628 21787. Circle 1152. 


| wish every school teacher in the 


country could attend at least one ' 


Internationa! Conference on 
Technology in Education. Contact 
The University of Texas at Austin, 
College of Education, P.O. Box AA, 
Austin, TX 78713, (512) 471- 
4080; fax (512) 471-8786. 

Circle 1153. 


The Madness of Roland ($59.95) 
is genuinely fun and is a reaHive, 
no-question-about-it work of art for 
multimedia. Recommended. 
Contact Hyperbole Studios, Inc., 
1756 114th Ave, SE, Suite 204, 
Bellevue, WA 98004, (206) 451- 
7151; fax (206) 451-7844. 

Circle 1154. 


Microsoft Word 6.0 for Windows 
($495) 15 big, but it's fast, and 
the scaled-down laptop installatlon 
version works well enough on my 
Zenith Mastersport. Contact 
Microsoft Corp., 1 Microsoft Way, 
Redmond, WA 98052, (BOO) 426- 
9400 or (206) 882-8080; fax 
(206) 883-8101. Circle 1155. 


Myst ($60) is an education 
disguised as a game. It's almost 
worth buying a Mac Just to have it. 
Spelunx ($35) is another leaming 
experience disguised as a game; 
it's advertised for ages 6-12, and 
that seems about right. Contact 
Broderbund Software, 500 
Redwood Blvd., Novato, CA 
94948, (800) 521-6263 or (415) 
382-4400; fax (415) 382-4419. 
Circie 1156. 


А good software series to increase 
vocabulary, Wordsmart ($59.95 to 
$64.95) covers lower grades to 
college level. Contact SmartTek 
Educational Technology, Inc., 
2223 Avenida De La Playa, La 
Jolla, CA 92307, (800) 858-9673 
or (619) 456-5064; fax (619) 456- 
3928. Circle 1157. 


Why Back Up? 


Move forward 
with BEST for just 9133 


(5: your hands on the best power ranks first in reliability, overall 
protection value on the market COMPARE Á quality, and technical support. In 
today — the new low cost, high Bs nds к fact, BEST won 12 of the 14 survey 


quality Patriot models from BEST. The categories. And if you need power 


250VA full-load runtime — — |S5min. 5mm. | 


new Patriot models surpass APC's ‚ protection systems for more than 
Back-UPS* in all the important Е small v individual PCs, BEST 
ampi Тыз mane ve dpe | AEA [мэ (ыз D ie x wosa 
the new Patriot series to provide ^ You can buy the new Patriot 
highly reliable power protection, with UL-Certified surge suppression? models today. Don't back up. Move 
the best price/performance in its class. au models up to 850VA)* foward with BEST, call 
If you're using computers today, you — — 800-356-5794 ext. 6077. 
know you need power protection. Here are some of the ways the new Patriot "We fully appreciate the personal commitment BEST bas made to its customers and 
models outperform APC's Back-UPS* Ше: . resellers.” Karen Dieffenthaller, Electrotec U.S.A. Inc. 

• BEST's new Patriot 250VA model gives you up to 70 percent longer ‘T's wonderful to see a company and management who care and are really interested 

runtime. in tbe customer and reseller." Rex Ennis, Blackstone Electric, Inc. 

e [n multiple-blackout situations, the Patriot 250VA model's runtime is Д о Наси i 


ABEST 


Your Quality Power Partner™ 


more than 150 percent longer than the comparable Back-UPS* model. 
• The Patriot series is UL 1449 rated, which means it's a high-quality surge «= 


suppressor. IWS 
y are more reasons to choose BEST. For one thing, BEST was سب‎ Enupment Supplier Y rion Gm UG. Best Power Technology, Inc 
the leading manufacturer of network UPS products for the second consecutive P.O. Box 280 Necedah, WI 54646 


year in the 1994 VARBusiness magazine survey. This survey shows that BEST (m rebar Mm реа نے‎ 800-356-5794, ext. 6077 
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BUYERS Г EJBUYERS 
ВС X CHOICE 
, A AWARDS 


(97 1 WINNER 


Circle 258 on Inquiry Card. 


LAE Ме Hardware 


STACKABLE ETHERNET SWITCH 


Circle 1319 on Inquiry Card. 


REAL-TIME DISPLAY SCANNER 


A font-independent, gray-scale 
hand scanner. the RollandRead 
Personal ($195) displays images 
in up to 256 shades of gray with 
selectable 100- to 400-dpi 
modes. From Recognita Corp. of 
America (Sunnyvale, CA), the 
scanner incorporates the com- 
pany's Go-CR OCR software, 
which has a recognition speed of 
4000 words per minute and 99,9 
percent accuracy, according to 
Recognita. Able to recognize text 
in 80 languages, the scanner has 
an 8-KB on-board buffer and ad- 
vanced rear stabilizers. 

Phone: (800) 255-4027 or 
(408) 241-5772. 

Circle 1322 on Inquiry Card. 


PRINT ON THE SUNNY SIDE 
The SPARCprinter II ($2695), 
from SunPics (Mountain View, 
СА), is targeted at net- 
worked and client/server 
workgroups involved with 
graphics-intensive applica- 
tions, such as CASE and 
technical publishing. The 
SunReady printer has 600- 
by 600-dpi resolution, 12- 
page-per-minute production 
speed, image smoothing, 
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| The MADswitch stackable 

| Ethernet switch ($2995) is part 

| of Xedia’s MADway series of 
media-access devices designed 
to increase Ethernet network 
throughput for clients/servers 
and workgroups. The unit has 
an integral expansion slot capa- 
ble of supporting future net- 
work growth via Fat Pipe net- 
work cards operating at speeds 
of up to 155 Mbps. Additionally, 
the MADswitch has six 10-Mb 

T Switched Ethernet ports, each 
of which has thousands of user D dresses, and provides the Spanning Tree protocol, out-of- 
band monitoring and configuration, and SNMP. 


Contact: Xedia, Wilmington, MA, (800) 989-3342 or (508) 658-7200. 


and PostScript compatibility. 
Phone: (415) 960-1300. 
Circle 1323 on Inquiry Card. 


TWO FOR THE FIELD v 


In a lightweight, sealed, shock- 
resistant case, the In Lite note- 
book computer (from $6495) is 
designed for light-to-heavy in- 
dustrial or military use. The note- 
book is configurable with up 
to two free PCMCIA Type I or 
Type II slots or one Type 111 slot, 
a free full-size AT card slot, and 
a passive or active color display. 
Distributed in the U.S. by Pro- 
mark Technologies (Laurel, MD), 
the Kontron Elektronik (Eching, 
Germany) unit has an intelligent 
security system to protect your 
data from unauthorized access. 
Phone: (800) 634-0255 or 
(301) 953-1120. 


Circle 1325 on inquiry Card. 


The FW7500 portable ($7995) 
combines light weight with rug- 
gedness and military-specifica- 
tion compliance for on-the-go 
industrial or military use. From 
FieldWorks (Eden Prairie, MN), 
the unit accepts six half-size, 
three full-size, or a combination 
of ISA expansion cards. Also fea- 
tured are an integrated flat-panel 
mouse/signature pad, up to 64 
MB of RAM, a PCMCIA ex- 
pansion slot that 
handles Type I | 
through Type IV 
drives, a dual-scan 
VGA color dis- 
play, and an inte- 
grated CD-ROM 
drive option. 
Phone: 

(612) 947-0856. 
Circle 1326 on 
Inquiry Card. p> 


STACKED PCMCIA DRIVE 
The latest of MiniStor’s (San 
Jose, CA) More MB Drives, the 
Model MP260P3 ($499) is a pre- 
formatted 130-MB PCMCIA 
Type Ш drive with about 260 
MB of disk-storage capacity, 
achieved with the Stacker Any- 
where data-compression utility. 


The nitrogen-filled and sealed 
drive is supplied with the Pock- 
et Socket transport-safe case that 
protects against shocks of up to 
1200 g’s. 

Phone: (800) 943-0165 or 
(408) 943-0165. 

Circle 1324 on Inquiry Card. 


MAC WORKGROUP FAX SERVER 
OneWorld Fax (from $999), 
from Global Village (Mountain 
View, CA), integrates hardware 
and software in a single device 
that lets you send faxes from 
your networked Mac. The unit 
transmits in the background and 
handles multiple faxes simulta- 
neously, managing a queue and 
automatically retrying busy num- 
bers as necessary. A menu-bar 
status display lets you monitor 
the progress of a transmission, 
and an audio call-progress fea- 
ture lets you listen during the fax 
connection. 

Phone: (800) 736-4821 or 
(415) 390-8200. 

Circle 1335 on Inquiry Card. 


MODULAR REMOTE ACCESS 
For Ethernet and token-ring net- 
works, Shiva's (Burlington, MA) 
LanRover/Plus (from $4299) is 
a dedicated, rack- 
mounted server 
that has a modu- 
lar platform. The 
server allows you 
to change and up- 
grade configura- 
tions to support 
high-speed ana- 
log and digital 
communications, 
such as ISDN and 
| V.fast. Available 
. with integrated 
V.32bis modems or high-speed 
asynchronous serial ports, the 
LanRover/Plus gives remote 
DOS, Windows, and Unix users 
secured dial-in access to appli- 
cations on the LAN. 
Phone: (800) 458-3550 or 
(617) 270-8300. 
Circle 1328 on Inquiry Card. 


STACK YOUR CD-ROMS A 

The Alpine Towers (from $1795) 
contain from four to 16 CD- 
ROM drives and provide up to 
4.2 GB of storage with multiple 
and simultaneous access. The 
PCM Technologies (Anaheim, 
СА) units feature an auto-switch- 
ing power supply, LEDs that 
indicate drive activity and pow- 
er-on status, and software vol- 
ume control. 

Phone: (800) 232-1347 or 
(714) 961-7000. 

Circle 1334 on Inquiry Card. 


PCMCIA FAX CARD 

The ЕМ-2881 ($495) V.Fast 
28,8-Kbps data/fax modem from 
PreMax Electronics (Sunnyvale, 
CA) provides data-transmission- 
speed conversions of up to 115.2 
Kbps. The Class-1 and Class-2, 
Group III-compatible PCMCIA 
Type II card sends and receives 
fax transmissions at 14.4 Kbps. 
Phone: (408) 739-7000. 

Circle 1065 on Inquiry Card. 


SCS! DISK ARRAYS 

Based on wide SCSI-2 drives, 
the MacinStor SpeedArray Nu- 
Bus storage systems (from $4045) 
have 2- or 4-GB capacity. From 
Storage Dimensions (Milpitas, 
CA), the desktop digital-video 
storage systems support full- 
screen, full-motion capture and 
playback. The units use the com- 


pany’s fast and wide NuBus Da- 


taCannon RISC-based bus-mas-. 


tering I/O card. 
Phone: (408) 954-0710. 
Circle 1329 on Inquiry Card. 


The QuickArray (from $3610), a 
SCSI-to-SCSI disk-array subsys- 
tem, is available in 1-, 2-, and 4- 
GB capacities. From PLI (Fre- 
mont, CA), the units include the 
company's QuickSCSI-F card and 
are compatible with Macs, Pow- 
erPCs, and SCSI-equipped PCs. 
Phone: (800) 288-8754 or 
(510) 657-2211. 

Circle 11330 on Inquiry Card. 


GAIN PERSONAL CONTROL 

А personal digital controller, the 
Xplor-32 ($59.95) is designed 
for embedded control, limits 
monitoring, and data logging. 
The 2.15- by 2.2-inch board in- 
cludes an 80C32 CPU, an 8-KB 
EEPROM, a serial port, and a 
5-V regulator. From Blue Earth 
Research (Mankato, MN), the 
board's 12 digital I/O lines pro- 
vide connections for interface 
components such as resistors, 
capacitors, and transistors. 
Phone: (507) 387-4001. 

Circle 1062 on Inquiry Card. 


i 


NETWORK ADAPTERS 


The EtherValue line of network 
adapters for PCs includes two sin- 
gle-media adapters for 10Base- 
T and 10Base-2 ($75 each) 
and a combination adapter 
($85). From Alta Research 
(Deerfield Beach, FL), the 
units are fully software con- 
figurable and support oper- 
ating systems such as Net- 
Ware, the Al version of | 
LANtastic, and Windows 
for Workgroups. Compati- 
ble with the NE2000 driver, the 
adapters include LEDs for trou- 
bleshooting, as well as IRQ and 
I/O addresses. 

Phone: (800) 423-8535 or 
(305) 428-8535. 

Circle 1333 on Inquiry Card. 


PENTIUM AND PCI 

The Micron P90PCI PowerSta- 
tion scrics of Pentium-based sys- 
tems (from $2999) has a PCI local 
bus and 64-bit memory architec- 
ture that supports up to 192 MB 
of RAM. Micron Computer's 
(Nampa, ID) basic system in- 
cludes 8 MB of RAM, 256 KB 
of write-back cache (expandable 
to 512 KB), a 420-MB IDE hard 
drive, a PCI graphics accelerator 


with 2 MB of RAM, and a dou- 
ble-speed CD-ROM drive. 
Phone: (208) 465-3434. 


Circle 1337 on Inquiry Card. 


SHARE YOUR MAC MO 
CARTRIDGE WITH DOS A. 


The external Deltis magneto- 
optical subsystem for the Mac 
(from $1195) has a sustained 
read capability of up to 1.72 
MBps with a 230-MB 3'4-inch 
MO cartridge and up to 2.3 
MBps with a 1.3-GB 5'A-inch 
cartridge. From Olympus Image 
Systems (Irvine, CA), the sub- 
system implements ISO-standard 
media that use zoned constant 
angular velocity. The unit lets 
you create DOS and Mac parti- 
tions, as well as share files across 
DOS and Mac platforms, on a 
single cartridge. 

Phone: (714) 453-4472. 

Circle 1327 on Inquiry Card, 


PORTABLE. LAN. ADAPTER Hops Across Т THE E FREQUENCY 


The RangeLAN2/PCMCIA (S695) 


500 feet in standard office en- 


vironments and upto 1000 feet E d 


іп open spaces. Based on fre- 


quency-hopping spread-spec- | 


trum technology in the 2. 4- to 
2.4835. GHz bandwidth, the 
wireless adapter has a data rate 
of 1.6 Mbps. The unit's average 
power output is 100 mW. With 


the RangeLAN2/PCMCIA, as 


many as 15 independent wire- 
less LANs can operate within the 
same physical space. 

Contact: Proxim, Mountain 
View, CA, (415) 960-1630. 


Circle 1320 on Inquiry Card. 
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TAKE COMMAND OF YOUR PRESENTATIONS 


Controlled by a PC, the VCR Commander Author ($729) and 
Editor ($595) models let you use your VCR and TV monitor or 
TV with an RF modulator when you need full-motion video to 
enhance a presentation or classroom instruction, as well as in 
TV and video research. With the unit, you can select and play 
multiple segments of videotape without having to manipulate 
a VCR's controls or reference its tape counter. You use your 
computer’s mouse to indicate the beginning and end of each 
segment, and you use the keyboard to type in the segment's 
title. During the presentation, the VCR Commander automati- 
cally locates each selected segment and plays it when you 


click the mouse. 


Contact: QualTech, Great Falls, VA, (800) 757-4472 or 


(703) 759-4472. 
Circle 1321 on Inquiry Card. 


DSP BOARDS 

Targeted for such uses as high- 
quality speech processing, digi- 
tal audio, and multimedia ap- 
plications, the Eagle-56 DSP 
board (from $2695) is available 
in 40- and 66-MHz versions. 
The card has zero-wait-state 
SRAM in four banks of 64,000 
24-bit words each. Each version 
of the Momentum Data Systems 
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(Costa Mesa, CA) board has two 
16-bit stereo codecs, daughter- 
card expansion with a fully 
buffered memory interface, a 
high-speed parallel host inter- 
face, and an on-board user-pro- 
grammable I/O device. I/O ex- 
pansion supports external serial 
ЏО devices. 

Phone: (714) 557-6884. 

Circle 1338 on Inquiry Card. 


The Model 310B DSP and data 
acquisition board (from $900) is 
based on the TMS320C31 float- 
ing-point DSP operating at 40 
MHz. The board provides data 
acquisition for four differential 
channels at 14-bit resolution with 
programmable gain and a maxi- 
mum sampling rate of 300 kHz. 


Two 12-bit, 250-kHz analog out- 


puts are provided. From Dalanco 
Spry (Rochester, NY), the Mod- 
el 310B can be populated with 
zero- or one-wait-state SRAM 
ranging in size from 32,000 to 
512,000 words. 

Phone: (716) 473-3610. 

Circie 1339 on Inquiry Card. 


ETHERNET PRINT SERVER v 


А stand-alone pocket-size print 
server for Ethernet networks, the 
4530 E/PS ($395) —— 
enables you to ai 
simultaneously 
print from Net- 
Ware and LAN 
Manager/LAN 
Server to a net- 
work printer attached via a par- 
allel port. From Agile (Hercules, 
CA), the RISC-based unit has a 
print speed of 1200 Kbps. A soft- 
ware key permits upgrades to 
EtherTalk and TCP/IP. 

Phone: (800) 538-1634 or 
(510) 724-1600. 

Circie 1340 on Inquiry Card. 


TRANSFORM YOUR PDA 


Comprising a fax modem and ex- 
panded memory, the FMM Type 


II PCMCIA card (from الس‎ 


allows you to send , 
binary files and fax | 
messages over the | 
telephone as well | 
as send out your E- 
mail over the Inter- | 
net and download 
messages. While the 
card is in its sleep 
mode, its power consumption 
drops to less than 2 milliamps. 
You can update the modem op- 
erating code on-line and send and 
receive faxes at 9600 bps. The 


card is from Smart Modular 
Technologies (Fremont, CA). 
Phone: (510) 623-1231. 

Circle 1341 on Inquiry Card. 


PRINT HIGH-QUALITY LABELS 
CoStar's (Greenwich, CT) La- 
bel Writer XL and XL Plus label 
printers (from $249.95) feature 
built-in network support and a 
203-dpi thermal print head to 
produce laser-quality output. 
Both can handle a large range of 
label sizes and have an Ap- 
pleTalk option. 

Phone; (203) 661-9700. 

Circle 1343 on Inquiry Card. 


INTERFACE ADAPTER 
The Internal PCMCIA Interface 


v 9299) from Quatech 


(Akron, OH) sup- 
ports all Type I, II, 
and III memory 
| and I/O cards, in- 
cluding modems 
and LAN cards. 
The adapter comes 
with CardSoft card and socket 
services and the Card View Win- 
dows-based PC card manager 
program. 
Phone: (216) 434-3154. 
Circle 1061 on Inquiry Сага. 


05/2 STORAGE v 

А portable parallel-port hard disk 
for OS/2 systems, the BSE Flash- 
drive 25 (from $499.95) is based 
on BSE's (Flagstaff, AZ) 16-bit 
parallel-port IDE controller and 
a "di inch hard disk. The 120- to 


== 8 ل ل د ا = 


500-MB Flashdrive 25 weighs 
less than 1'4 pounds and includes 
an AC adapter/charger. 

Phone: (602) 527-8843. 

Circle 1345 on Inquiry Card. 


BABY PC AT MOTHERBOARDS 
The 60-MHz Bison {I Pentium 
motherboard ($1295) comes with 
512 KB of cache memory and 
four banks of 72-pin SIMMs, 
and it supports 64 MB of on- 
board RAM. From Ocean Infor- 
mation Systems (Covina, CA), 
the Bison П motherboard has 
seven ISA-bus slots with two 
VL-Bus extensions, 

Phone: (800) 325-2496 or 
(818) 339-8888. 

Circle 1063 on Inquiry Card. 


Lion Computers' (Milpitas, СА) 
Nice Green 486/PCI mother- 
board ($419) uses the PCI bus to 
support up to four video, net- 
Work, multimedia, and hard disk 
throughput cards. The board pro- 
vides five 16-bit ISA slots and 
up to 128 MB of RAM, and it 
supports up to 512 KB of sec- 
ondary cache memory. 

Phone: (408) 943-1100. 

Circle 1064 on Inquiry Card. 


A WORKGROUP PANEL a 

The $13,999 PowerView 950 ac- 
tive-matrix LCD projection pan- 
el from In Focus (Tualatin, OR) 
has a 10.4-inch-diagonal screen 
and can project more than 1.4 
million colors simultaneously at 
a 1024- by 768-pixel resolution. 
Optional built-in video compat- 
ibility ($1000) in the PC-, Mac-, 
and workstation-compatible, 6- 
pound unit supports NTSC, PAL, 
and SECAM video standards. 
Phone: (800) 294-6400 or 
(503) 692-4968. 

Circle 1.060 on Inquiry Card. 


PORTABLE 
MULTIMEDIA 


The CardStation ProMe- 
dia ($1295) combines a 
double-speed CD-ROM 
drive with the ability to 
record and play back 
16-bit sound, so you can 


add MPC Level 2-com- 
pliant sound and CD- 
ROM capabilities to your 
Type ll PCMCIA-based 
notebook. Тһе 6-pound 
unit includes a two- 
third-length ISA expan- 


sion slot that will accept an Axonix NTSC video, Ethernet LAN, or modem card. 
Contact: Axonix, Salt Lake City, UT, (800) 866-9797 or (801) 466-9797. 


Circle 1342 on Inquiry Card. 


WIRELESS ETHERNET 
ADAPTER 


А battery-powered wireless 
Ethernet adapter, AirLAN/Par- 
allel ($699) attaches to any 
B parallel port to provide 
seamless compatibility be- 
tween wired and wireless 
networks. From Solectek 
(San Diego, CA), the 
adapter has an operating 
{ range of up to 50,000 
| square feet in an office and 
up to 800 feet in an open 
area. Rechargeable batter- 
ies provide up to IO hours 
of operation. 
Phone: (800) 437-1516 
or (619) 450-1220. 
Circle 1336 on Inquiry Card. 


REMOTE SCSI CONTROL v 
The SCSI Switch Model ACI- 
2014 (from $1295) pro- 
vides local and remote 
switching of multiple SCSI 
computer and peripheral | | 
buses. From Applied Con- | 

cepts (Wilsonville, OR), 
the switch supports stan- 
dard 8- and 16-bit SCSI de- 
vices on six independent 
SCSI buses, which you can 
electronically connect and 


exchange. Windows, Mac, and 
Unix software supplied with the 
unit lets you control selection via 
a serial port. 

Phone: (503) 685-9300. 

Circle 1331 on Inquiry Card. 


HIGH-CAPACITY DRIVES 

The internal 514303 ($6149) and 
external MD4303 ($6249) SCSI- 
2 hard drives offer 4.3 GB of for- 
matted capacity with an average 
access time of 8 ms. From Pro- 
com Technology (Irvine, СА), 
the drives are available for PCs, 
PS/2s, the Macintosh, and the 
PowerPC. 

Phone: (714) 852-1000. 

Circle 1066 on Inquiry Card. 


INSTANT REFERENCE > 
The F-1 ($22.95), a quick-flip 
organizer and reference pad, 


mounts on either side of your 
computer monitor to let you 
quickly retrieve often-used in- 
formation. From Husco Engi- 
neering (Wilton, CT), the device 
has 48 snap-out pages and 12 
tabbed separators. 

Phone: (800) 752-3181 or 
(203) 762-3181. 

Circie 1344 on Inquiry Card. 


VOICE-INTERACTIVE MODEM 

Ап internal voice-interactive 
data/fax modem, the 9624VF 
($199) combines a 9600-bps 
send/receive fax modem with a 
2400-bps data modem with voice 
recognition. From Cal Com 
Products (Placentia, CA), the 
modem distinguishes between 
incoming faxes and voice mes- 
sages and provides group faxing. 
Phone: (714) 961-1888. 

Circle 1067 on Inquiry Card. 
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UNIX DATA MANAGEMENT 


Part of a new family of advanced 
network backup and data manage- 
ment software for Unix, ARCserve/ 
Open 2.0 for the HP-UX platform 
has a Motif interface with pull-down 
menus and graphical icons. ARC- 
serve/Open ($1995 for up to 16 cli- 
ents) includes a parallel streaming 
feature that enables it to simulta- 
neously back up and restore data 
to and from several devices con- 
currently. System management fea- | 
tures include AutoPilot, which in- | 
telligently rotates tapes, and Disk 


What’s Че Software 


Grooming, which migrates dormant files from the server to tape to free up disk space. Compatible 
backup devices include 4- and 8-mm, QIC, and DLT SCSI tapes and changers. 


Contact: Cheyenne Software, Roslyn Heights, NY, (516) 484-5110. 


Circle 1271 on inquiry Card. 


FUZZY LOGIC FOR BUSINESS v 
FuzzySP ($2995) from Neural- 
Ware (Pittsburgh, PA) is an array 
of tools for building fuzzy infor- 
mation systems that 
provide solutions in 
the transportation, 
financial services, 
insurance, managed 
health care, biotech- 
nology, marketing, 
and medical ser- 
vices industries. Its 
advanced decision- 
support capability helps you ad- 
dress critical issues in areas such 
as risk assessment, market share 
and sales analysis, portfolio mix 
optimization, and asset and re- 
source allocation. 

Phone: (412) 787-8222. 

Circle 1275 on inquiry Card. 


ACCESS THE INTERNET VIA 
WINDOWS 


MKS Internet Anywhere ($149) 
has a Windows interface to all 
components for easy access to 
the Internet through Usenet news 
and mail. From Mortice Kern 
Systems (Waterloo, Ontario, 
Canada), MKS Internet Any- 
where provides network news 
capabilities that give you a fo- 
rum for discussion and informa- 
tion on any subject. You can also 
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send and receive mail between 
UUCP sites. 

Phone: (519) 884-2251. 

Circle 1276 on Inquiry Card. 


WORK IN YOUR 
OWN STUDIO 
MediaStudio ($299) 
gives you the abil- 
ity to capture video, 
audio, and still im- 
ages from external 
sources such as cam- 
corders, VCRs, laserdiscs, scan- 
ners, and Photo CDs. After you 
have captured the images, you 
can touch up individual frames, 
edit an image, add text, and 
morph images or video frames. 
From Ulead Systems (Torrance, 
CA), MediaStudio also helps you 
create and edit the sound track 
for a production. 

Phone: (310) 523-9393. 

Circle 1277 on inquiry Card. 


AN INTERNET MOSAIC 


An Internet application that dis- 
plays information located on the 
World Wide Web in hypertext 
format, NCSA Mosaic (from 
$149) provides a single interface 
to the disparate services and 
databases on the Internet. You 
can use the Spry (Seattle, WA) 


application to search for and 
browse through documents, re- 
trieve information, and locate re- 
sources, NCSA Mosaic runs over 
any TCP/IP transport. 

Phone: (800) 777-9638 or 
(206) 447-0300. 

Сігсіе 1279 on Inquiry Card. 
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INTEGRATE DOS AND 
WINDOWS A. 


А Windows desktop that brings 
Windows features to your DOS 
shell and an improved DOS box 
to Windows, FrontRunner 
($139) from Phar Lap 
(Cambridge, MA) lets you 
run Windows programs 
directly from the DOS 
prompt. You can scroll 
and view your entire DOS 
screen history and copy, 
paste, and print any part 


of your DOS session. А$ an al- 
ternative to Program Manager, 
FrontRunner lets you run pro- 
grams from a customizable 
Launch Bar or from a run menu. 
Phone: (617) 661-1510. 

Circie 1281 on inquiry Card. 


END INCOMPATIBILITIES FOR 

VB APPLICATIONS 
VersionStamper-VB ($129) from 
Desaware (San Jose, CA) lets 
you embed version information 
into a Visual Basic-based exe- 
cutable not only for the exe- 
cutable but also for all the DLLs 
and custom controls used by that 
executable. You can then in- 
stantly detect the presence of in- 
compatible DLLs or VBXes on 
the target system. 

Phone: (408) 377-4770. 

Circle 1280 on Inquiry Card. 


THIS UTILITY HAS 
THE ANSWERS v 


Setup Advisor ($29.95) helps 
you find existing configuration 
problems and be confident that 
44 the needed IRQs, 
— ОМА channels, 1/O 
zm! ports, and RAM 
and ROM addresses 
are available on 
your PC before you 
purchase or install 
a new device. The 
TouchStone Soft- 
ware (Huntington 
Beach, CA) utility 
f uses the company's 
~ Checklt Pro tech- 
nology to collect the information 
and make hardware-setup rec- 
ommendations for upgrades. 
Phone: (800) 531-0450 or 
(714) 969-7746. 

Circle 1282 on Inquiry Card. 
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FINISH YOUR PHOTOS IN 


WINDOWS 

Picture Window ($199) from Dig- 
ital Light & Color (Cambridge, 
МА) combines advanced image- 
editing software with a digital 
print service to produce profes- 
sional-quality prints overnight. 
The system handles Photo CD im- 
ages and works with conventional 
35mm color slide or negative film 
as well as black-and-white film. lt 
can also process images created 
with digital cameras. 

Phone: (617) 497-9027. 

Circle 1283 on inquiry Card. 


A PIM WITH AN ADVANTAGE 

More than a personal organizer, 
Polaris Advantage ($149) enables 
you to excharge data with your 
Windows applications as well as 
manage your addresses, phone 
numbers, meetings, appoint- 
ments, and to-do lists. From Po- 
laris Software (San Diego, СА), 
Polaris Advantage can also track 


ЕЕЕ 


IMAGING IN WINDOWS NT 


— — 


and launch Windows and DOS 
files, including graphics. 
Phone: (619) 592-7400. 

Circle 1284 on Inquiry Card. 


AUTOMATED MODELING A. 


Software that automates mathe- 
matical modeling and decision 
support, GMS 2.0 ($499) from 
Probots (Northampton. МА) au- 
tomatically designs the sequence 
in which a model computes 
equations. Using technology de- 
veloped by the Russian Academy 


ro Mua gas] 


Based on Windows NT, the Watermark Professional Edition and 
Image Server enable you to incorporate faxed or scanned paper 


documents into ente 
veloped with | product: 


rise-wide client/server applications de- 
such as 5 Notes, Visual Basic, and Power- 


Builder. With the Professional Edition, which is integrated with 
Expervision OCR and supports OLE 2.0, you can mail an image 
directly from within Wa ermark using MAPI or VIM. The Image 


жа ы uw ML 


Serve er uses SQL Server, multithreading, and symmetrical multi- 


aa VN 


that. are nom 


=i er Professional Edition - TE] aud for one usor 
= U dena Hi — — | and costs 
[ra geom Тт а Par ien $1395 for five 
рї . users; the 
Image Server 
нува Ё мї. starts at 
نے‎ 7-1 EUN $2995 for up 
" ad mem =” to 25 users. 
| ! | 
We noe э га check Contact: 
"EM Watermark 
|. 2: 7 ER 
ien Z7 SaaS] Siware, 
x- M " Burlington, MA, 
Ж. е check eur pret (617) 229-2600. 
а | Circle 1272 
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nally found on large systems, E to the 
company. 1 The price of the Professional Edition starts at $295 


| 
"ll on Inquiry Card. 


of Science, GMS sets up a bidi- 
rectional computational network 
that lets you build a simulation 
that can run forward and back- 
ward through time without re- 
quiring you to change the model. 
Phone: (413) 586-8929, 

Circle 1287 on Inquiry Card. 


3-D SITE DESIGN 

А stand-alone Windows CAD 
program, Site Designer ($795) 
addresses the land-planning needs 
of landscape architects, nurseries, 
contractors, and site designers 
and builders. The LandCADD 
International (Englewood, CO) 
package includes 3-D function- 
ality with rendering capabilities 
and permits a bidirectional mi- 
gration path to the company's 
AutoC AD-based products. 
Phone: (303) 799-3600. 

Circle 1285 on Inquiry Card. 


DEVELOP A WINDOWS 
ENVIRONMENT 


SingleStep-++- (from $1700) is an 
integrated package of program- 
building, code-generation, de- 
bugging, and analysis tools that 
provide push-button and Win- 
dows control over a number of 
development tasks. From Soft- 
ware Development Systems 
(Oak Brook, IL), the package 
features full source-level simu- 
lation, access to all program ob- 
jects, integration with a true С++ 
compiler, and support for back- 
ground-mode debugging with 
68300-family processors. 
Phone: (708) 368-0400. 

Circle 1286 on Inquiry Card. 


Software Update 


SQA TeamTest 3.0, Software 
Quality Automation 
(Woburn, MA), integrates 
with Gupta’s SQLWindows 
through an API provided by 
Gupta. The API allows 
automated test procedures 
created in SQA TeamTest to 
directly communicate with 
SQLWindows GUI objects. 
$2495. 

Phone: (617) 932-0110. 
Circle 1303 on Inquiry Card. 


CommLib 5.0, Greenleaf 
Software (Dallas, TX), ex- 
tends asynchronous com- 
munications programming 
for C to 32 bits, expands 
Windows features with two 
language-independent 
DLLs and message notifica- 
tion for communications 
events, and adds Com- 
puServe B+ as a supported 
file transfer protocol. From 


$359. 

Phone: (800) 523-9830 or 
(214) 248-2561. 

Circle 1304 on Inquiry Card. 


Easydij 8.3, Geocomp (Gold- 
en, CO), now operates on 
NetWare, LANtastic, and 
One Man Lan; offers multi- 
ple configuration files; saves 
raw, planimetered coordi- 
nates into a DPT file; and 
has command-line direction 
into any menu routine of the 
program. $390. 

Phone: (303) 233-1250, 
Circie 1305 on Inquiry Card. 


Wind/U 2.0, Bristol Tech- 
nology (Ridgefield, CT), 
adds support 

for Microsoft's 
Win32s API, 
the 32-bit edi- 
tion of the 
Visual C++ de- 
velopment system for Win- 
dows and NT, a color palette, 
and a Color Common dialog 
box; it also adds Xprinter 2.2 
and Wind/U Spy. $9950. 


Phone: (203) 438-6969. 
Circle 1306 on Inquiry Card. 
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PROGRAM DATA AS 
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ÜBJECTS 


An object-based programming 
.. tool, the Gamelon file access li- 
tm , B brary lets you store program 
| data as objects. Available now 
for 0S/2 ($495) and Windows 


($395) and soon for Windows 
NT ($495), Gamelon allows 
multidimensional file structures 
via object nesting. Logical navi- 


e i 


gation and automatic object 
tracking permit object-based file 
access, self-documentation of 


a files, and increased portability 

E of file access code across plat- 
forms. You can create vcn data objects as well as aggregate objects. The Gamelon li- 
brary helps you model and preserve data in objects and write file access code that looks similar 


Contact: Menai, Menlo Park, CA, (415) 853-6450. 


Circle 1273 on Inquiry Card. 


DOCUMENT MANAGEMENT 
CHOICES 


Windows-based information 
and document management soft- 
ware, Island InText ($395) from 
Island Software (San Rafael, 
CA) enables you to retrieve, an- 
alyze, and publish your Word, 
WordPerfect, and Ami Pro doc- 
uments. The software package 
automatically sorts and catego- 
rizes documents, conducts nat- 
ural-language and structured 
searches, and has a heuristic/ 
learning architecture. A Unix 
version is planned for release 
later this year. 

Phone: (600) 255-4499 or 
(415) 491-1000. 

Circle 1288 on Inquiry Card. 


The Chaos document manage- 
ment system (single user, $195), 
which combines Microsoft Ac- 
cess and Word, provides text 
searching, version tracking, doc- 
ument archiving, access control, 
and a full range of document-re- 
trieval and reporting functions. 
The software package is from 
Compendium Research (Philo- 
math, OR). 

Phone: (503) 929-2776. 

Circle 1289 on Inquiry Card. 
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DIAGRAM YOUR INFORMATION 
CorelFlow ($99), a business 
graphics application for Win- 
dows, lets you organize infor- 
mation into diagrams and flow- 
charts by dragging predrawn 
shapes onto a page and connect- 
ing the shapes with lines and 
curves. From Corel (Ottawa, On- 
tario, Canada), the OLE 2.0- 
compatible software includes the 
Corel Gallery clip-art library and 
visual clip-art manager. 

Phone: (613) 728-8200. 

Circle 1291 on Inquiry Card. 


NETWORK SCHEDULER w 

The AshWin Windows-based 
scheduler (from $249) lets a net- 
work manager schedule and 
execute a variety of tasks using 


processing power from any 
workstation on the network. 
From Creative Interaction (Chap- 
el Hill, NC), AshWin is avail- 
able for Windows 3.1 and NT; 
the package supports TCP/IP, 
NetWare IPX/SPX, OLE 2.0, 
and ODBC. 

Phone: (800) 545-2442 or 
(919) 489-6300. 

Circle 1296 on Inquiry Card. 


FAST 3-D GRAPHICS 

For use with Windows, addDepth 
($149) lets you quickly create 
original 3-D text and objects or 
create them from imported clip 
art and illustrations. From Ray 
Dream (Mountain View, CA), 
addDepth lets you fine-tune your 
artwork, view it from any angle, 
and import and export 
graphics to and from 
leading Windows graph- 
ics applications. The 
software is compatible 
with addDepth for the 
Macintosh. 

Phone: 

(800) 846-0111 or 
(415) 960-0768. 

Circle 1294 

on Inquiry Card. 


Software Update 


INposition 1.5, DK &A (San 
Diego, CA), includes 
PostScript and EPS filters; 
enhances the offset tool to 
include EPS; has built in 
the capability to bring in 
multiple documents in one 
step; adds support for pin- 
register systems; and adds 
Offset, scale, and rotation 
adjustments to multiple 
and single pages in reader 
and printer spreads. 
$1895. 

Phone: (800) 598-8118 or 
(619) 488-8118. 

Circle 1307 on Inquiry Card. 


Smart Characters for Stu- 
dents 2.9, Apropos (Ar- 
lington, MA), removes 
copy protection, lets you 
edit in up to seven docu- 
ments in Windows, sup- 
ports additional printers, 
includes fractional point 
sizes, extends allowable 
dictionary searches, and 
PEE: арен! con- 


: 


Fer, y ex Blase us ty 2 e 
ТАЧ sean йы, е 


version ер the ROB 
bopomofo and pinyin pro- 
nunciations so that you 
can use them interchange- 
ably. $99.95. 

Phone: (800) 676-4021 or 
(617) 648-2041. 

Circle 1308 on Inquiry Card. 


Enfin 4.0, Easel (Burling- 
ton, МА), provides a new 
development workspace 
with icons organized by 
functional group and 
color-coded; includes a 
Main Desktop Apprentice 
feature, a SQL Editor, and 
connectivity features; and 
adds a generic EHLAPPI 
interface. Windows ver- 
sion, from $3995; OS/2 
version, from $5995. 
Phone: (617) 221-2100. 
Circle 1312 on Inquiry Card. 


SCIENTIFIC IMAGE PROCESSING 


„Райс. == гый соат. - کی ته‎ кыл 
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An extensible image-processing system, Easy Image lets you 
rapidly display, enhance, manipulate, and analyze images 

using Windows. The $595 program has a Rectification fea- 

ture to align images so that North is atthe top ofthe screen; — | 
this feature also transforms image coordinates to remove 


images, Classification (also known as thematic mapping) ex- 


distortion. Histogram Equalization enhances low-contrast 


tracts information from remotely sensed data, and False 
Color lets you assign a color to a gray-scale value. А Statis- 
tics feature provides instant statistics for an image, an area 
of an image, or a transect through an image. 

Contact: PenMetrics, Corvallis, OR, (800) 537-3322 or 


(503) 757-3076. 


| Circle 1274 on Inquiry Card. 


DEUS 


BUILD 3-D MODELS IN 2-D v 

Facade 2.0 ($189) from Eclipse 
Software (Bellingham, WA) is a 
face-based 3-D building model- 
er for AutoCAD release 12. With 
Facade, you can construct 3-D 


buildings while working in only 
two dimensions; Facade auto- 
matically converts the images 
into finished 3-D models. 
Phone: (206) 676-6175. 


Circle 1298 on Inquiry Card. 


OLE FOR UNIX 
Application-to-application link- 
ing and embedding are available 
with Affinity ($7500) from Soft- 
ware Pundits (Burlington, MA). 
The Unix package includes the 
Affinity client and server library, 
daemon, and Network Manager; 
the OLE API and specifications; 
the Presentation Format Adapter, 
which includes support for meta- 
files and bit maps: and commu- 
nications adapters for Tooltalk 
and TCP/IP. 

Phone: (617) 229-6655. 

Circle 1299 on inquiry Card. 


DOCUMENT ROUTER v 


A Windows utility, N'Route 
($1995) automatically routes 
scanned images or incoming fax- 
es on E-mail systems such as 
Notes, cc: Mail, and Microsoft 
Mail. From Nestor (Providence, 
RI), N'Route finds and identi- 
fies a handwritten or machine- 
printed recipient name in a doc- 


ument that has been dropped into 
a scanner or fax batch. The doc- 
итеп! image is then attached to 
a mail message and delivered to 
the recipient via the mail system. 
Phone: (401) 331-9640. 

Circle 1295 on inquiry Card. 


MAPS ON CD-ROM 

The six-cartridge Base Map CD- 
ROM ($1500) contains maps of 
the entire continental U.S. The 
more than 50,000 maps, which 
are in AutoCAD DWG format, 
provide street-level detail, show- 
ing roads, rivers, lakes, streams, 
railroads, pipelines, transmission 
lines, and airports. The CD- 
ROM set is from Micro Map & 
CAD (Lakewood, CO). 

Phone: (303) 988-4940. 

Circle 1302 on inquiry Card. 


Software Update 


Visual Designer 2.0, Intelli- 
gent Instrumentation 
(Tucson, "a! adds 

14 func- aa 
tion 
blocks, 
including 
Serial ‘ean тү 
Commu- IR ih m 
nications, DDE Client, 
X/Y Plot, Load, Audio 
Annunciator, and Random 
Noise; supports analog 
data capture at a rate of up 
to 10 MHz with 12-bit 
resolution and up to 500 
kHz with 16-bit resolu- 
tion; and adds display- 
control capabilities that 
let you control which dis- 
plays appear on the Run 
screen. $595 until July 31; 
$995 thereafter. 

Phone: (800) 685-9911 or 
(602) 573-0887. 

Circle 1309 on inquiry Card. 


DynaZIP Data Compression 
Toolkit for Microsoft Windows 
2.0, Inner Media (Hollis, 
NH), adds multiple-disk 
support with automated 
disk wiping/formatting, 
data encryption/decryp- 
tion with user-defined 
passwords, creation of 
easy-to-use Windows- 
hosted self-extracting ZIP 
files, improved speed and 
smaller DLL sizes, and 
cancelable operations. 
$249. 

Phone: (603) 465-3216. 
Circle 1310 cn inquiry Card. 


TeleFinder 3.3, Spider Is- 
land Software (Irvine, 
СА), adds support for the 
Macintosh PowerPC run- 
ning in native mode using 
System 7.1.2. $425. 
Phone: (714) 669-9260, 
Circle 1:323. on inquiry Card. 


ProdeaSynergy 2.0, Prodea 
Software (Eden Prairie, 
MN), adds OLE 2.0 sup- 
port, enhanced process 
logic, and a LAN version. 
Single-user license, $495. 
Phone: (612) 942-1000. 
Circle 1314 on Inquiry Card. 
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TRACK TIME AND EXPENSES 
ON THE MESSAGEPAD 


А business application for the 
Apple Newton MessagePad, the 
Iambic TimeReporter ($129) 
records and reports time and ex- 
penses for billing purposes. Since 
you record time on-the-fly, you 
don't spend hours on time-sheet 
input, and you can instantly re- 
summon information by code 
number, first word, or lists of 
current clients. The package is 
from Iambic Software (Sunny- 
vale, CA). 

Phone: (408) 746-3709. 

Circle 1297 on Inquiry Card. 


MPEG COMPRESSION FOR 
WINDOWS 
MPEG-I-compliant, XingCD 
($995) produces MPEG video 
streams from TGA, AVI, or BMP 
formats. The software transcodes 
full-motion video captured by 
motion JPEG cards with AVI out- 
put, 3-D animation files, and ren- 
dered video. From Xing Tech- 
nology (Arroyo Grande, CA), the 
software’s CD-quality MPEG 
audio compression produces a 
single interleaved audio/video 
stream that supports CD-ROM 
data rates of 150 KBps. XingCD 


supports full I, B, and P frames 
with user-selectable distribution 
of frame types. 

Phone: (800) 294-6448 or 
(805) 473-0145. 

Circle 1300 on inquiry Card. 


HELP YOURSELF TO А 
WINDOWS TOOL 


Help Yourself ($299) is a fully 
integrated authoring tool for de- 
veloping Windows help files for 
programs and on-line informa- 
tion systems based in Windows 
Help. The SoftLogic Solutions 
(Manchester, NH) tool features 
a WYSIWYG editor, help com- 
piler, spelling checker, thesaurus, 
and project manager. 

Phone: (603) 627-9900. 

Circle 1301 on Inquiry Card. 


SIMULATE MOVING OBJECTS 

А set of simulations for courses 
dealing with the physics of mov- 
ing objects, Objects in Motion 
($84.95) lets you create and run 
computerized experiments that 
help students learn about the sub- 
ject being studied. From Physics 
Academic Software (North Car- 
olina State University, Raleigh, 
NC), the interactive PC or Mac 


ПИТ Software 


software covers such topics as 
kinematics, rotational motion, 
projectiles, and relative motion. 
Phone: (919) 515-2524. 

Circle 1278 on Inquiry Card. 


DEVELOPMENT KIT 

The Saber LAN Workstation 
Software Developer’s Kit ($495) 
lets software developers integrate 
applications into the Saber LAN 
Workstation Console Windows- 
based application. From Saber 
Software (Dallas, TX), the kit 
provides the APIs and documen- 
tation necessary for developers 
to complete the integration. 
Phone: (800) 338-8754 or 
(214) 361-8086. 

Circle 1290 on Inquiry Card. 


NETWORK CHEMISTRY 

Network versions of Chem Win- 
dow and ChemIntosh ($599 
each) chemistry-drawing soft- 
ware permit unlimited access 
over a network and the ability to 
download the software to local 
hard drives. The products are 
from SoftShell Internationa] 
(Grand Junction, CO). 

Phone: (303) 242-7502. 

Circle 1292 on Inquiry Card. 


GRAPHICS LIBRARY 
FOR 09/2. 


Graphic 7.0 ($495], now 
available for 0S/2,isa 
‘cite multithreaded, 32-bit 
_ Presentation Manager 
application that lets you 
create visualizations of 
your scientific or engineer- 
ing data in all environ- 
ments. New features in the | 
software include 3-D filled 
contour plots, patch plots, 
staircase plots, angled 
string labels, | box and 


` whiskers plots, and sup- 


port for PostScript Level 2. 


Contra : Scientific Еау, | rete TN, ( 800) 998-1 571 or (615) 376-4146. 


Circle 1293 on Inquiry Card. 
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Software Update 


Milestones, Etc., 4.0, Kidasa 
Software (Austin, TX), 
adds support for OLE 2.0 
and MDI and includes 
basic drawing tools, Drag 
& Drop, custom import, 
an additional level of time 
detail, and Print All, 
which lets you print all 
open schedules. $149.95. 
Phone: (512) 328-0167, 
Circle 1313 on Inquiry Card. 


Energize 3.0, Lucid (Menlo 
Park, CA), adds major 
performance improve- 
ments and a shared-data- 
base feature that lets de- 
velopers work on a subset 
of a project without hav- 
ing to manage the entire 
project within their work- 
space. $4250 for one unit. 
Phone: (415) 329-8400. 
Circle 1315 on Inquiry Card. 


VisionPoint 8.0, SBT Ac- 
counting Systems (Sau- 
salito, CA), upgrades all 
16 modules with Ready- 
View technology, which 
includes file browsers, the 
SBT Business Status Re- 
port, and instant inquiries. 
$295 per module. 

Phone: (800) 944-1000 or 
(415) 331-9900. 

Circle 1316 on Inquiry Card. 


FastTrax 5.0, FastTrax 
International (Berkeley, 
CA), adds directory sort- 
ing, surface testing, and 
free-space creation func- 
tions. $70. 

Phone: (510) 525-3510. 
Circle 1317 on Inquiry Card. 


WordScan Plus 3.0, Calera 
Recognition Systems 
(Sunnyvale, CA), includes 
the Chameleon Toolbar · 
and support for OLE 2.0 
and Hewlett-Packard’s 
AccuPage 2.0. $595. 
Phone: (408) 720-8300. 
Circle 1318 on Inquiry Card. 
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I Fx 
UNIX on your Intel 386, 486 or Pentium -based PC can give | 
you unparalleled solutions for your most demanding systems 
needs. Here are just a few of the solutions available from ... 


Information Foundation - the Open Systems Migration Experts! 


UnixWare Is the latest release of UNIX SVRA.2. Capable of 
running UNIX, XENIX, DOS and MS-Windows applications іп 
an easy-to-use, Motif-based graphical desktop! 


UnixWare Personal Edition ... From $166! 


Now the UnixWare Personal Edition comes with TCP/IP and 
NetWare networking! Supports Ethernet, Token Ring, SLIP 
and PPP. Mosaic, xrn, docs and other tools now bundled! 


Ride the information highway ... From $249! 


Complete X11 & Motif UNIX development system 
supporting graphical, character-based and networking 
development. Comes with complete on-line manuals. 
UnixWare Personal Edition & UnixWare 


Software Development Kit ... From $255! 


UnixWare Personal Edition with X11/Motif 
based Graphical Desktop Manager running 
Mosaic internet browser, MS-Windows 3.1, 
Excel and various UNIX desktop applications. 


Complete graphical UNIX systern supporting 
unlimited network and terminal-based clients. 
Includes free development system! 


UnixWare Application Server ... $974 


Now you can upgrade your exlsiting copy of SCO 
UNIX, SCO Xenix, ISC UNIX or any other Intel UNIX 
system to Novell's UnixWare!!! Call for details. 


Personal Edition & NFS ... From $199! 
Application Server ... Only $399! 


Information Foundation now offers these latest state- | 
of-the-art UNIX solution products. 

WordPerfect, Lotus ... Call for pricing! 
OracleWare for UnixWare ... From $4,999! 


Tuxedo Transaction Monitor ... Call! 


Complete UNIX SVR4.2 including TCP/IP & NFS networking, 
X11 & Motif, full development system, DOS & MS-Windows 
support, on-line manuals and more! 

UnixWare Personal Edition, UnixWare NFS & 


Software Development Kit ... From $399! 


INFORMATION FOUNDATION (IF) offers Novell's UnixWare, 
sunsoft’s Solaris and a range of complementary software, 


m 


UNIX documentation, networking products & hardware. Information 
Each month IF offers special featured products and free Foundation 
giveaways. IF's prices and service are unmatched In the 
Industry. Call now and find out why Information Foundation 
Is changing the way the world buys UNIX! : PRODUCTS 
TRAINING 
AS ALWAYS ONLY • Free product support . DEVELOPMENT SERVICES 


INFORMATION FOUNDATION » Free Click-Start™ Training 


OFFERS THESE EXTRAS: » No question money-back guarantee 1200 17th Street, Suite 1900 


Denver, Colorado 80202 
Phone: 303/572-6486 
Facsimile: 303/572-6484 
E-mail: sales @if.com 


CALL: 1-800-CET-UNIX 


JF is o registered Vadernosd of Information Foundanon— UNIX ft a renuernd trademark of Open Compgsy Limited. UrnexWarr иг a tradrimork of Unive, Ad reyutered 1eodirenars деші jrademoris are bee property of the respective comert. 


Circle 158 on Inquiry Card (RESELLERS: 159). 


HANDHELD NOTEBOOK 


CMCIA Brings Them 


PDA PALMTOP 


All Together 


LAPTOP PEN-BASED SYSTEM 


DESKTOP 


The PCMCIA standard allows the information 
gathered via laptop, PDA, palmtop, or pen-based 
systems to be compatible with desktop PC's. 
Quatech manufactures a full line of products that 
conform to the PCMCIA standards including Type | 
card readers for memory cards, Type |! and Ill 
interface adapters, and I/O cards for communications 


and data acquisition applications. 


Quatech's I/O cards are available in RS-232, 

Н5-422 and RS-485. Each are PCMCIA PC Card 

2.1 compliant and support "hot-swapping" 
(insertion and removal of card while system is on). 
Quatech also offers a single port IBM PC 
compatible Enhanced Parallel Port PCMCIA card 
anda 24 digital input/output Type II PCMCIA card. 
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QUATECH INC. 
REY B 
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Call today for more information on 
Quatech's PCMCIA products or our 
complete line of communication, data 
acquisition and industrial I/O products. 


1-800-553-1170 


qme Foreign Distributor Inquiries Welcome 
T GUATECH FAX: 216-434-1409 
| BBS: 216-434-2481 


Providing quality technology for over a decade 
662 Wolf Ledges Parkway, Akron, Ohio 44311 U.S.A. (216) 434-3154. International: Australia/Interworld Electronics & Computer 008-335-103, 
Canada (Western)/Interworld Electronics 800-663-6001 (Toronto office 800-465-0164), Denmark/Jes Rasmussen Aps. 45 4281 6838, 
England/Diamond Point International 634-722-390, Finland/Lab Hi-Tech OY 358-0-682-1255, France/Elexo 33-1-69302880, Germany/Jupiter 
Electronic Systems GMBH 06181/75041, Israel/RCM Ltd. 972-03-6487885, Italy/N.C.S. Computer Italia 03311 770016, Korea/Sam Boo Systems 82- 
2-135-280, Netherlands/ACAL Auriema 040-502602, Singapore/Bliss Services Pte Ltd (65) 338-1300, Saudi Arabia/Integrated Computer Operations 
966 З 895 1827, South Africa/Eagle Electronics 27 21 234943, Switzerland/Amiro Tech. Engin. 37-2311-18, Spain/SANTA Barbara Made 
SA 34 3 418 81 16, Sweden/Systec 46 13 1101 40. IBM PC-XT, AT, and Micro Channel are registered trademarks of IBM Corp. All 


other trademarks are of their respective companies. 


Circle 125 on Inquiry Card. 
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Mail Order 

The latest offerings from 
|. . vendors supplying 
products of all leading 
manufacturers at extremely 
| competitive prices. 


224 


Hardware/Software Showcase 


This categorized four-color display 
section makes it easy to find 
Hardware and Software products from 
a wide variety of manufacturers 

and suppliers. 


250 


Buyer's Mart 


From Accessories to Laptops 
to Word Processors, you can 
easily find the dealers you are 
looking for in this directory of 
products and services. 
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Bravo LG == — = y 
4 | 
| » a ب‎ r F bre 2 a ] i i ud 1 ۹ 
ed. FE AJ Be | ШУ , ! ; | 
b i486SX33 CPU € 170MB hard ideni ai BI, 
drive ® 4MB RAM € 3 ISA — 
expansion 31015, 1 VLB expansion slot Ф Local bus 
video € 1024x768 @ 72Hz max res ¢ MS DOS 6.x, 
Windows 3.1, mouse & mouse pad included @ One 
year on-site warranty 
Ан УУ m 
91126.07 cow 39553 
monitor not included 
а - EE 
: | Г a ] 
NETWORKING PRODUCTS | NETWORKING PRODUCTS 
MNOVELL OTHER TOP-QUALITY NAME BRANDS 
SUBEROD sin nili | PRUE REI: CO iS 
о эЧ mme o —~ NE3200 THIN COAX w/TPA LT 478.34 
£0 USER СО wn OCC | NATIONAL SEMI N „2031 
aM NATIONAL SEMI NE2000« 108T............. 44.99 
5 USER BEP... occid "азе афу eens veran uta „377.73 W You Dont Tus Writ You АЛІ Loo! "i ror Са ü 
10 USER 3.6" .................. ——À uaa Tu COW Carries tha Best Networking Selection 
in те кулгу! 
— P themat COAX... 309.89 
PERSONAL NETWARE M ° NEW PESIOB POCKET E ЕТЕ ета СОА... 267.80 
i USER — tt MO 8 108T 2288.31 
"- — ....288.52 PR20996 POCKET Anche! СОАК. a 229.30 
чт PRICING i$ RECT ТО CHARGE PLEASE CALL I OKEN RI PIA. 


COW FOR THE МОНТ CURRENT PICO 


ACTIVE 
COACTIVE STARTER KIT... ...................... 189.98 
COACTIVE ADD-ON KIT ........ ..................... 138.00 
THOMAS CUMIAD 
dec Ethemat COAX... 118.87 
3 Éthemet COAX ВРК. rn 4087.28 
тС5143 Ethemet 10BT ... .... ... 09.96 
TC5143 Ethemet 10BT OPK.. „469.88 
TC60242 Arcnet 8 BIT COAX سسب‎ - o 65.00 
TC6245 Arcnat COAX CARD... » o 
TC6242 Arcnot> TP CARD .. 95.94 
ТС6040 Arcnet Passe 4 Port Hub Coax... 38.50 
TC5055 Ethemat В PORT CON 108T 339.47 
TC4045 TOKEN RING tty4 CARD. 309.33 
COW Cames me Comp phate 
Line of TCNS Products Сай Мот Dete! 
i. ARTISOFT 

N m 7494 UA ve БЕЕК woes 419.58 
NODEAUNNER 2000T Ad An JA SSRN 1 —.. 169.08 
NODERUNNE — s 8.08 
NOOERUNNER/SI 2000A ... ...... E Fr: 
NOOERUNNER/SI 20007 "cl _ MAJ 
NODERUNNER'SI = oeu e 443 
Lantasbc уе)... m ——— т 
Lantasbc V6 0 5 user a —. mm 3322 90 
Lantestc V6 Û Starter Kit............ - .. 234.31 
CENTRAL STATION Il. ... ..... NEL! RS 
1OBT 5 PORT INTERNAL HUB... ...... „-... 298.72 
AUNNER STARTER KIT WINDOWS . . 4673.29 
Si Y LANT EP ... 183.87 

SIMPLY LANTASTIC V1.0 1... e „04.0 

T-RUNNER 8 PORT 10BT ... oou BOGE 
T-RUNNER 12 PORT 10HT.. a’ A T 


SMC 


mI Ethemet СОАХ. ——  — 


576.73 
UTRATA AX SDK A—m g 220496 
ULTRAT6& Ethamat ТОВТ, ...... ‚105.25 
ULTRA18 108Т 6РК..., . ....... 578.54 
ULTRA 16 Бота Me Юэ 
4 ad 21 18.35 

LTRATS compe GPK .. uus "at . 989.2 
ULTRA16 COMBO 24 = ИО ГУ P 0 
ЕТНЕВСАНО+ ELITE СОАХ...........................118 64 
ETHERCARD+ ELITE COAX 6PK. J-— — 628.73 
ETHERCARD»^ ELITE MCA manuale 2e 189.28 
ETHERCARD^ ELTE 108T .. wen I. 
ETHERCARD- ELITE 1087 .. $19.22 
ETHERCARD. ELITE MCA tOBT 2 -109.05 
ETHERCARD- ЕШТЕ E WD m 573.76 
ETHERCARD^ ЕШ TE & MBO .. ... ^1 28.57 
ETHERCARD-^ ELIT MBO GPK........... 753.50 
3608 Ethemet B P PORT € CON 10BT  ........2289.61 
3512 Ether! 12«2 PORT CON 108T. 514.78 
PC6DOWS Arenai mu .—,119.83 
Arcnet CAR - ..119.80 
PCO6OO0FS Arcnet CARD COAX _. o 189.29 
Arenai 6 PORT ACTIVE HUB i COA TEM 

„ей ,8 
TOKENCARD ELITE t4 ... .. . 249.08 
ETHERLINK E 138.44 
ETHERLINK . 115.80 
$08 ETHERLINK Ш COAX 5 "= - B8. 12 
3C509 Bie illt 115.60 
HERLINK - Li 5 PK. -527.97 


3C508 ETHERL АШМ Ill COMBO 5 PK —— 
3C578 ETHERLINK EISA COAX. _.. ... 2 

30579 ETHERLINK EISA 108T ... 229.01 
3C 1627 12 PORT LINKBUILDER 10BT. ...... $38.95 
3C589 Etheriink HI PCMCIA Combo ЕМЕТ .... 391.42 


BeTore Fou Bu 


(BOO) 959-4CL 


BUY WITH CONFIDENCE 


Ti EN o Lud 
PPX03 PARALLEL PORT MULTIPLEXOR. .... 77.80 
XIRCOM 14 4K POCKET МООЁМ.................. 


IBM TOKEN RING 


Beethoven int M Int M Explorer Kit w/ 16 bit sound 329. En] 
IBM TOKEN RING 164 ISA ose oos LN Di -— 9 
IBM TOKEN RING 16/4 MCA. ed AO aw ce D EDUTAINMENT В BUNDLE*......... 
IBM TOKEN RING MAU... 5488.00 COW 5 Co BUSINESS BUNGLES 08 
COW 5 CD ENTERTAI NMENT BUN DLE. 
бузба LABS DipitalE ман BT. 
in Creative LABS Di AY 16 NT н 
reative LABS SB 16 AWE32... ...289.22 
ETHEREXPRESS 16 COAX... 90 e LABS BB I6 ECOL. sos Editon.» BM 
ETHEREXPRESS 16 COAX 5PK .. 454.13 Creativa SB 16 ASP MCD. — M "175.67 
ETHEREXPRESS 16 COAX 20РК .. 1698.28 DIAMOND SONIC SOUND BASIC 7924.58 
ETHEREXPRESS МСА COAX . 166.52 DIAMOND SONIC SOUND LX... 109.30 
ETHEREXPRESS 16 108T... $9. Mexia Vision CRITICAL PATH... 44.83 
ETHEREXPRESS 18 10BT 5 PX... ‚454.12 Media Vision MEMPHIS SYS... = E. 8.75 
ETHEREXPRESS 16 10BT 2ОРК ا‎ Ó—— 1606.38 Media Vision PRO 16 Systerr 11 Bundie. ..........489.88 
ETHEREXPRESS МСА 1087... ... .... ... 184.82 Media Vision PRO AUDIO 16 BASIC... 70.81 
ETHEREXPRESS 1 16 COMBO Sx а= 1 18.77 Media Vision PRO AUDIO 80 oo 3 aie 
MBO н Д »n. Меза von TUD 4. 
ETHEREXFRESS 16 COMBO 20PK..... 2038 92 MICROSOFT BOOKSHELF CD................. . 119.88 
PRESS T 111.88 MICROSOFT CINEMANIA 1994... 52 83 
ETHEREXPRESS FLASH 108т SPK мы: 5 15.62 MICROSOFT | WIN SND SYS MEA cns $295 
REXPR COMBO SPK.. 39900 MS MULTIMEDIA BEETHOVEN... 629 
ETHEREXFRESS EISA COAX 409.88 MS WIN SNO SYS V2 0 W/BOARD... ...128.10 
TOKENEXPRESS B 2 uu eren E En ORCHID GAMEWAV VE 3 32 ست‎ = 38.40 
NETPORT Il 108T. oo aia "368.85 PROCOM EXT MULTIMEDIA STATION... TOA 
ETHEREXPRESS ISA HUB... nou 819.93 PROCOM INT MULTIMEDIA STATION. ... .739.18 
ETHEREXPRESS ISA HUB EXP... .. 998 SIGMA DESIGNS REELMAGIC LITE... 291.30 
Е SONIC SOUND PRO UPG КІТ...  ....9645 
ТАРЕ, REMOVABLE & FLOPPY DRIVES DSKTOP LIB EXT W/SND 2X 479.54 
APE, REMOVABLE & FLOPPY DIVES SONY OSKTOP LIB INT W/SND 2X 487.73 
OP LIBRARY INT 2X 224.10 
COLOBADO TURTLE BEACH MONTEREY SND CRD .......349.77 
= zx Mo Ge МАСНИ ДЮ ee 
ric IB ا‎ В | ME 1 - 75920 "AVAILABLE ONLY WITH CD-ROM DAWE — 
TRAKKER 120MB PARALLEL PORT....... .. $99.48 PURCHASE CALL FOR DETAILS 
TRAKKER 250MB PARALLEL PORT.............. 324.84 a a 
DBC ARE 2400 ea EU Ren ср Û & L у р " | СА AL O [7 i J IVES | 
p T4 t NAL. 4. M52.90 Beethoven 260ms Int CD-ROM Kir... 171.80 
€— -. € CM NON mdi raf CDROM Et. AT 
m, 437.88 
[ME =GA NEC AXE EXTERNAL ..................................... 489.62 
ives. ' РРЕ МЕС т INTERNAL ..... ae E 
ТАРЕ 250 INTERNAL PLUS...............----..188.13 ORCHID CDS3110 INT iro 
FLOPTICAL 21MB INSIDER .. oco POT P rien ur c E — 
BERNOULLI 90MB PC POWERED PRO .. 296.49 loneer 6 DISC Осаазра.. 1148.00 
BERNOULLI 150M8 INSIDER SCS!.. ........ 478.11 PLEXTOR 3028 240MS INT KIT ... 33519 
BERNOULLI 150MB INSIDER IDE... 469.58 PLEXTOR 3028 W/PA SPECTRUM 18...........431.89 
BERNOULLI 150М8 PC POWERED ...............494.78 PLEXTOR 5028 240MS EXT KIT... 443.93 
SMD CARTRIDGE: tants pie 50917 PLEXTOR 5028 WIPA SPECTRUM 16. 16... - 
TITTITTITEPTITIT . Pribeteoes A Lad d j| = * nt E... «v TT9.75 
150MB CARTRIDGE .... ... seen c - $2.80 — couse NT сыы. = — 274.72 
U | . 20083 
арбаса ДЕ. пай SONY Y CDUT205N N EXT CU-ROM.. — e: 449.88 
Ы r | ма i +. m .. 258. їз 
Backpack 52,9 (28 Floppy 28 Боро Рм A мае 7 M Tosnba 3401 EXT SCSI 4 DRIVE TOWER 1987.18 
зве ба oohba EXT SCS! CD-ROM....... AST 41 
Backpack 2X CD-ROM Parallel _ 371.44 Toshiba 3401 EXT SCSI CD-ROM W'ADPT __ 599 95 
Backpack 250MB ТАРЕ B-U Parallel. 355 05 Toshiba 3401 INT SCSI CD-ROM... 49.22 
Toshba 3401 INT SCSI CD-ROM W/ADPT. ... 497.58 
SyDéS | PLOTTERS. DIGITI ТЕН & $ & SCANNERS | 
PRO NOTE «24B Parallel .... .. . ..—......__ 41M 17 RATA’ 
PUMA BBMB Parallel. . " ncc cones uo 44248 ны E 
BBMB EXT W718 BIT ADAPTER ................ 84844 XLP 12 X 124 BUTTON А $TYLUS..........219.85 
PUMA 105MB Pamit... $14.54 ХОТ 12X12 SER А АЮВ.................................. 21398 
MARLIN 105MB INT DE... ........ _........ 78.28 XLP 12 X 18 16 BUTTON... 438.93 
No Surcharga For Credit Cards 
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AY | | Canon | 


j 1 | ч - i | 1 
AI M F  i486SX/33 CPU € 170MB 
om | o. hard drive € 4MB RAM 


— to 68MB 


2 ¢ Energy Star @ VESA local bus graphics | 
RAM 4 ' 4 16-bit expansion slots 4 


Г 


| TAPE, REMOVABLE & FLOPPY DRIVES BM 


"a 


TD-250 250MB INT IDE NENNEN OG 
FS8500 305MB IDE... sss 0 
SIDECAR H 305MB Parallel 96477 
1200-4 4GB SCSI... س‎ ^. 
750MB-1.5GB INT TEU W ADPT ———— ! 1036.19 
750MB-1 508 EXT TBU W/ADPT .. ....... 1254 59 
WYSE TERMINA e= | 


WYSE 30 AMBER OR ӨВЕЕН..............._.... J 
WYSE 50 AMBER OR GREEN ...............- sane: 355.50 
WYSE 55 AMBER, GREEN, WHITE........ n... 
WYSE 60 AM 


E , GREEN, "NEM 77 
WYSE 150 —265 45 
160 AMBER. GREEN WHITE.............. 329.8 
WYSE 325 COLOR ge 427,40 


| MULTIMEDIA, SOUND, СО 


ALTEC „Анана, ACS300 SPKRS/SW.. 


- 239.63 


T E F E F F a ll 


' 1MB video 
^ 3.5* floppy € MS 
DOS 8. x, Windows 3.1 & MS Works for windows 
included € One year on-site warranty 


$1025.71 cow 32811 


monitor not included 


DB Ill 12X12 4 BUTTON ... 2 248.90 
DB Ш 12X12 18 BUTTON | 248.90 
OB Ill 12X18 W/PRES РЕМ.....................200 85 
DB Hi 12X18 16 BUTT —— Y: 
TE 12X12 W/PRES PEN. o 083.40 
SLATE 12X12 W/16 BUTTON. .. „278.81 
Canon 
IX4018 COLOR 5САМНЕНВ............................. 907.43 
SUMMASKETCH lil 12 X 12 16 BUTTON ....... 233.80 
SUMMASKETCH Ill 18 X 12 4 BUTTON... 524.44 
h INS 

HI 7100 А-О SIZE B PEN _............................ 29998. 78 
НІ 7200 A-F SIZE BPEN.............. 3387 22 


К HEWLETT 


PACKARD 

A SCANJET jl (3.05 

SCANJET IIP t lip DOCUMENT FEEDER ..... 208. 4 

P SCANJET ICX W/ ISA ^ 

НР САМЕТ Mex DOCUMENT FEEDER.” 247472 
ICX TRANSPARENCY ADAPT ................. 8332 
ACTIONSCANNER ES800C ............. aaa 796.96 
ACTIONSCANNER ES800€ ... 7 (08.00 
ACTIONSCANNER ES800C PAO. .-‹‹‹-%23@.52 
VIDEO PRODUCTS ae. 


VGA & SUPER VGA MONITORS 


MAG INNOVISION MX15F a. 
MAG INNOVISION DXISF ...... —— 
MAG INNOVISION MXT7TF 2. ...... 
MAG INNOVISION MX17FG......... ....... 
MAG INNOVISION DX17F .......................... 
MAGNAVOX CM2089 14° 28................ 
MAGNAVOX CM2099 14° 26 Ni. . .......... 
MAGNAVOX COIT 17" ..... — 4 
MAGNAVOX 20CM64 20° SPECIAL . à 


while е supplies isst М 
NANAO F340W 157... oo а .......... 
МАМАО 


— С 


КОУЧ"... ааа 
МАМАО FSSOW ЎТ... —— 
NEC 3V 15”....... —— 

NEC 3FGE 15°.......... — 

NEC 4FGE 15°. Е 

NEC SFGE 17"... — 

NEC 5FGp 17" е 

NEC 6FGp 21°... — 
PANASONIC С13811 14*.. 

PHILIPS 1764DC 17 arci 

PHILIPS BRILLIANCE 17" ...... 

PHILIPS BRILLIANCE 2 — 


SONY CROIO Tf" eau roten 

SONY LS | 

SONY GDM2038 20° eso... 1909,04 
VGA & SUPER VOA DISPLAY CARDS 


ADS VGA TO TV ELITE.............. ...................224.87 
ATI Graphics Ultra» 2MB : ё €— ФАГ ВВ 
AT! Сгвргисз Uttra Pro 2MB i 0822 
ATI Graptwca Ота Pro 2MB EISA _.. -..3294.92 
ATI Graphics Urra Pro 2MB VLE ... ........._.....284.25 
Creativa LABS VIDEO BLASTER .......... 28.02 
Creative LABS VIDEO SPIGOT............. 137.73 
DIAMONO STEALTH 32 VLB 2MB  .......23231 
DIAMOND STEALTH PRO IME... — 0€ 

STEALT! 2AB 31S. SS 
DIAMOND SPEEDSTAR PRO 1MB ........... 197.43 
DIAMOND VIPER VLB 2M8 ...... ees 2 
HERCULES DYNAMITE VLB........ 987 220 
Hercules Graphite Power (SA 1MB . 245 37 
Hercules Power 1280 ISA 2MB._... 363 12 
INTEL R.. Ава аб 
ORCHID FAHRENHEIT 7280. ........._.... _......13809 
ORCHID FAHRENHEIT VA .. n 169.90 
ORCHID CELSIUS VLB IMB... HER. E 
ORCHID CELSIUS VLB 2MB.. .. EMEN T 

| 1 "d ! Ej e. | H ] = | | м 
ке " | - Ir 
ы | f — í 
SAIN | J ps 


J 


n. 


eye; 
= 425 чаб Fad 2 

и 486SX/25 CPU wv 120MB hard drive 
v 4MB RAM upgradeable to 64MB 


ms le 


data bus и 4 SIMM sockets total (3 open) v VESA local bus 
video и 128K Flash Memory BIOS v IBM PC DOS 6.1 А 
Windows 3.1 pre-loaded и One year on-site warranty 


e i JT . 3 » О M 
259079. 


monitor not tin dini ad 


4°50 AM) 73175 LC 41000 270М8 .2212.16 
Шс oS LS) LO 471000 HOME .. 2599 29 
T cx nj LC 41000 540MB _ 2400.00 
A CD: Lu LP 4860 170VB. 1679.26 
LC 455185 17 12x87 50 LP 4860 NB... 2129.86 
LC 45 27 1517.75 MT 460D 170MB.... 177471 
TEET _ MT 4/66D 340MB 2272 02 
ан Tras ШЕП UT Pee Seve CO A 
i = IE L 
LC деб i 
OTERO 47rX3 IAA PAGS Copier т TJ 
Canon 
425 12.8 Qoi... 279058 B t PC.J21T21.34 
ХРА Cckr. 00957 V 
A OOM I D.a 190744. NB ave 
412008 MIO... IG — PrsQd 221754 
433 TOME Pis Co ...290729 AL SX 0XOMB 1005.71 
450 1308 284601 EOL OMB... AMS 
жыз 01448 4501 es RAS 
415651208 Men 158073 488.1 — — 159857 
N84) ТМВ Moro. 164) 460. ———— 4 15 14008 
ActonNote 451 С50 120MB«modem 1442.05 
ActonNote 4SLCSO :В0М8-. modem 1534.75 
ActionNote 120M9B« modem 1977.92 
ActonNots 180MB «modem ..... 2083.9 
ActionNote 700 120MB mono.... 1097.44 
ActicnNote 120M8 pas cir .. 2477.72 
ActionNote 210МВ pas cir 2555.35 
ActionNota um em > 2947.79 
ActionNote x21 act cir Wei 
ThinkPad 500 4500X? 85MD ...... .. 1589.00 
ThinkPad 500 4/50DX2 170MB...... 1899.00 
PS/ValusPoint 
425SX Я 1 6.00 433 —.— 12.00 
425S5X Si 21208. 008.00 4500Х2 MT 212. 1779.00 
4508 . 129 MT 420MB 22301 
4330X 9 21268 13 406002 MT 340M 2200 00 
ACC 51200. 168 4/0600 MT 527MB 2098.00 
400 9 21208 1798.00 Perum 560 527VB.4079.00 
VERSA NOTEBOOKS 
440 12048) Mono _. 2554 420 4/50 200MB Coir... 442734 
4/40 120MB Color ....3747 30 керу Уу „1658 79 
440 2508 Moro 2999.87 450 ЗЗЮМӘ Color ...AT97 59 
4/40 250MB Color .....4147.81 475 340MB Color. 6136.10 
450 208MB Mono .. 1258.00 
READY 4/255 170MB Multimodia .. 1209.73 
READY 4/335 210M8 Multtimedia........ .......... 488.26 
МАСЕ in 4/50 210MB............. LL 1718.60 
IMAGE 1) 4/50 420MB............. essen 1507.48 
POWERMATE 4/33SX 170MB........... 1120.54 
POWERMATE 4/500X2 210MB . ... .... 1388.27 
POWERMATE 4/£60X2 210MB. .... . 1727.72 
PAC BELL 
Diplomat 4/25 170М8 mono... .. .. 1969.60 
4/500X2 mono 4. 1479.97 
Statesman 4/500X2 СОКИ .... .2069.93 
оссе Multimedia 4/25 210MB ......... 1158.36 
Mutimedia 4/33SX 340MB. ... 338 
Multimedia 4/500X2 420048 1549.47 
A/560X2 1879.25 
Force Multimedu 420MB.......... 2405.06 
Force 4/509Х2 340MB ........... 1179.39 
Force 4/660X2 420MB................ .,1 849.4 
MT 4/86DX2 420MB.......... 1720.70 
SHARP NOTEBOOKS 
486/13 200MB PAS CLR W. ..2293 71 
4846/33 200MB ACT CLR W/TRKBALL 2997 75 
ÅP TEXAS INSTRUMENTS 
TMADQOE 53025 120MB MONO . aves, 1697.57 
TMADOO DX/25 200448 Mono. . 2177.88 
n 120MB ADV Color 1879 45 
X2/40 200MB PAS Color 2498.35 
TMAOO00C DX2/50 200MB DUAL Color .. 2738 
TM4Q00E 4/50 200MB ACTIVE Color 3399.40 
ME DX4/75 340MB Color... - $223.94 
DX4/75 455MB Color. . . .4947.32 
0 puter Centers, In 


| 
7 N 

w 3 ISA slots w (2) 3.5" bays и (1) 5.25" bays и 16 bit ISA 
(7 сом 37727 


ВЕТТЕК 


ЫЯ 


—— — 


mm 
in | - ё 
Packar 


Omg 
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a -s i 1 | | 1 
| DOT MATRIX & LASER PRINTERS | 
OW. NC 304.45 М159)....................885. 
ML321.............432.43 Pacemark 3410 ... 1222.97 
ML380............ ...214.86 OL4Q0E .... NT 
ML395... . .98932 OL40€ o 848 31 
ML395C .......1039.74 OLB10......... 905 50 
MLS20............ |. 36982 T. — 1079.11 
ML521..............495.18 QLB50 PS...........1199.20 
ML590. . 4295! DOC-IT 4000.....2245 10 
Canon 
В105Х................. 249.88 BJC600 su STE.OS 
BJ200E ..  ....280 08 LBP430 LASER .. „938 50 
BJ230 .......... .—...98.08 5000РІ BPPM .... 1296.57 
АР225д..................115.6) 101170... 600.81 
AP3250...........171.885 102550... 090.58 
АРЗ260................. 781.42 DFX5000 Pius .....1384.56 
<c o 172.26 DFXBOOO .............. 2200 45 
т Рене 267.59 STYLUS Э00.......... 228 80 
FX1170.........95498 STYLUS 800....... 276.81 
лена 237.97 Action Laser 1500. 858.70 
LO1070+... s 368.35 Acton Laser 1600. 982 23 
E >Ш 445.9 
ТЕМ LEXMARK LASER PRINTERS 
ل‎ 1. p—— —e 857.17 
4029-10 OPP. "4115.42 
4039-10А 10PPM... eoo 1330,48 
4039- 10HD pem DUPLEX... „1820,77 
4039 16 PLUS *Íbks*»àbrirtbubbpuuqetosenbh COP ee Pe EPs eke een aag 2275.03 
4039 12L РИ)$..............................................18@%.28 
PATa ETT ....sss waneye 1431,78 
Writer 600 NEWTL............... 1187.58 
SuperScript 610 ......................... و را‎ 
Багу тав 18 
Panasonic 
| — T — 459.49 
1624... .. ... 386529 3123 NEW L...ssons 248.00 
2003... BA9? 4410 LASER... 
2123... I.I? 4430 LASER... EPE 
2124.....................3218.4% 4440 LASER........ ^ 101978 
Хр Texas INSTRUMENTS 
MICROMARC f Í НЕШЕ 249.00 
MICROWRITER BASIC... Lu. wusane: 517.36 
MICROWRITER Р523 1. 677.22 
MICROWRITER Р565 а -937.20 
MICROLASER PRO 800 PS23** ......................1308@.00 
MICROLASER PRO 600 PS65** ....................1529.25 
ce.) e 2744 


* afr LD чу as sos o0 E TIA 


“ate li^ wwe factae necare (eno. (бу X5» 94 


SHARP JX9400 300DP1 4PPM.......................477 28 
JX9460PS 600DP1 6€PPM ...................49.88 
(C HEWLETT 


& С CONTROLLEI LEAS | 


HARD DRIVES В 


170MB IDE ............ 205.06 345MB SCSI.........345.63 
245148 IDE ......228.48 540MB IDE ....._..418.42 
345MB IDE ......... 298.80 
MICROPOLS 

2210A 10504B IDE... .__.__.#24.40 
2210 105048 SCSI... -o = 20 
2217 1.7GB SCSI........... ق‎ OKO 

OAV 1.05068 SCSI AV —— = | 
2217AV 1.765GB SCSI AV ........................ -..1109.20 
1 SE |н ИНИНИ = 32200 


FAX (708) 465-6800 


HARD DRIVES & CON 
“CONNER 
210M8 IDE........21578 420MB IDE... ..... 205.87 
343MB IDE .. MA 37 1GB SCSI ..........787.42 
130M8 IDE .. 187. 81 535468 SCSI-2. .. .649.44 
200MB IDE ........214.74 1068 55-2 . 89720 
261M8 IDE . "т во 10588 SCSI 848.00 
3A1MB IDOE ....... 295.71 169GB SCSL2 .1599.31 
4 IDE ........348.25 
^ WESTERN DIGITAL 


Der m 221.09 Caviar 420M0 IDE .319.00 
Caviar 250MB IDE ..239.24 Caviar OMB IDE 431.14 
Caviar OMB IDE . 209.64 


CONTROLLERS 

ACCULOGIC IDE WAPAA, pans ou. 35.06 
ACCULOGIC IDE W/BIOS ... „—..4@.9 

ACCULOGIC VLD IDE .........................--....-- 89.76 
ADAPTEC 1510А SCSI-2 СО КІТ . ....... ...89.85 
ADAPTEC 1542CF d 285.45 
ADAPTEC 2742T EISA SCS!-2 Р 339.22 
ADAPTEC 2842 ps 299.45 
Promessa IDE ISA са Жыз 279.88 
Promise IDE VLS Cache... .. .143.35 


|. MODEMS & COMMUNICATIONS 
(Robotics 


SPORTSTER MODEMS 


INT... 1186.88. 14.4 EXT WIFAX ...139.50 
і (FAX ME Worldport 14.4,,.....149.00 


COURIER MODEMS 


INT W/FAX ............——.. 
STD TEPRO EXT WAX... — 


жазы... 


"og vase АЕНДА 20 
Singte/Dual Sorial........79 24121.12 
BI PERIPHERALS. 
Int oo | 
— TS 


£489 9999904P994I4O4POPDPA422«2.— 95/049 vbUIFTPq4Ov9l 


serz 
{ 
x 


FAX MODEMS 


2400 V.42BI8 INT... 90.00 14.4 INT W/FAX . 
2400 V.A2BIS EXT 114.52 14.4 EXT W/FAX 
9600 EXT W/FAX ..148.60 


118.00 
...139.89 


4... weaves 
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CIIM COW" Computer Centers, inc. — BYTES77 


Circle 180 an Inquiry Gard. 


| 35 Pa Packard Bell | 


a id d E 
l4 [| 18) 6SX/33 I F му 4:9 Е ор 
oll 


А (er 
и AMB RAM м 
w 3.5" floppy drive и 31SA 
expansion slots #7 2400bps internal modem 
v Local bus video v 
warranty W MS-DOS 6.X, 
wv monitor sold separately 


zell 


т чш. а 


^ 210MB hard drive 


One-year on-site 
indows 3.1 


j (c / L 7 a’ à 
DOFF . VV CDW 39150 
monitor not included 


| 
AMERICAN POWER 
BACK UPS 250 ....... 34 BACK UPS 1250 ...496.77 
BACK UPS 400 188.89 SMART UPS 400...290.95 
BACK UPS 450 ..189.88 SMART UPS 600...363.38 
BACK UPS 600 _. 783.67 SMART UPS 900. 589 80 


SURGEARREST NETWORK NEW... 34.97 
SURGEARREST PRO NEW _.._..._............ ... 33.58 
SU NETWORK + PHONE .. 48.85 
LiNE-R 800 . ———— . 219.09 
ВС250..................... 98.11 BCb500 .....240.00 
СЛ... NC YS B0750 LAN............ 312.90 
BC500.. BC900 LAN............ 359.87 
BC500 LAN........... 9.49 BC1250 LAN...... .. 459.10 
= UPS SERIES HEW 
Smart 250 LAN ......322.48 Smart 900 LAN.....€23.48 
Smart 400 LAN .....279.22 Smart 1250 LAN .. 059.54 
Smart 500 LAN.....308.08 (sober 4 Outot .........38.96 
Smart 600 LAN. ...333.80 isobar 6 Outset... .....46.38 
Smart 750 LAN ......428.83 
PCMCIA 
BOCA 14 4K DATA/FAX ..289.70 
DATARACE 14 4K W/FAX ...238.24 
DATARACE 2400 W/FAX. 188.70 
DSP Toch Portable Sounds ... umd 84.34 
EAGLE NE200C ETHERNET COR... 230.48 
EAGLE NE200T AU niim DEMNM BOOS 
IBM TOKEN AING 16/4... Se | 
INTEL W/FA brreto vw LIII +“ a00 217.73 
INTEL 14.4 W/FAX ананна 51.25 
INTEL 24/66 W/F 128.92 
LINKSYS ETHERNET 10BT ............................. 176.16 
LINKSYS ETHER ы 176.15 
EMAX 105MB HD 440 55 
MEGAHERTZ 14 4 W/FAX . ..., 285.90 
ME ERATE GOLD 14 4 XJACK W/FAX . 320900 "і 
МЕА 2400 XJACK W/FAX ш 
RTZ 2600 ХЈАСК W/FAX. -— 31867 
MINISTOR 424B HARD ORV. 296 25 
NAT SEMI NE4100T ETHERNET 108T ........172.96 
T. CONRAD ETHERNET COAX ................. — 228.44 
TRANTOR SUM SCS2........ ——.. —....279.48 
dud uf Lr] —-— a .. 99.35 
SR WORLDPORT 14.4 W/FAX ...... ...284.185 
XIRCOM TOKEN RING АОАРТЕЯ ......_........... 452. 
XIRCOM ETHERNET 1067 .............. 4 12.19 
XIRCOM ETHERNET СОАХ.......................... -2 14.79 
XIRCOM ETHERNET COMBO ... ...................252.58 
В MEMORY UPGRADES 


CDW” Features Delkin, Kingston, Pacific | 
Data and Simple Technology Memory. 


AST BRAVO 486LC 2MB . sos CI 

AST POWEREXEC 486 AM... =m ~~ CALLI 

AST PREMIUM li MB. CUPID SIMM. CALLI 
PREMMIA 8MB UPG... 


COMPAQ DESKTOPS-ALL MODELS . ............ CALL! 
COMPAQ CONTURA 486 8MB............... —. CALLI 
PAQ - CALLI 
COMPAQ LITE 4/25C AMB............ once CALLI 
EPSON ACTION 2-BMB.. CALLI 
HP DESKJET 500 А 500C 256КВ..................... CALLI 
ERJETS-ALL MODELS CALLI 

HP PAINTJET XL300 AMB .......... eee CALLI 
DESKTOPS-ALL MOOELS........ sere ccs CALL! 
ІВМ THINKPAD 700 4MB.............. “GALLI 
C TWRITER 95 2MB... .. CALL! 
NEC VERSA 4MB........ „САЦ! 
LASE 2MB ———— CALL! 
LASER 800 2MB ......................................... CALL! 
PANASONIC 4410, 4430 2408 Ir — CALL! 


PANASONIC P4450) 248... CALL! 
TI MICROLASER IMB . ___..._._... — 


Ti TM4000 4MB 
TOSHIBA NOTEBOOKS-ALL MODELS. 


| PROCESSOAR/UPGRADES | 
CYRIX 4860ORX/2 — sss idF. SA 
INTEL DX2/50 OVE —— TS 
0х2/66 OVERORIVE ': 1.412.562 
SX/NOW - ey 
KINGSTON S)UNOW 33MHZ ... NN) T. 
KINGSTON 486/NOW ЗЗМН2. 295.52 
KINGSTON 466 NOW 33MHZ .. "— RI 
44TH COPROCESSORS 
INTEL 387SX 16/20/25MHZ — MÀ A 4ق‎ 
INTEL 3878X MHZ ......... -—— —... 08.83 
a Tp ee —————— Io: 
INTEL 387DX 9444999249999 ?999^4«49 000799 999 d 019» та. — _ 
i ? FREE 
—- l' 7 k È | [ |] ” 
len | 1 + 


VVE WILE BEAT ANY ADVERTISED PRICE. 
M JACIFIC COAST МСК S 


NCORPORATED |»— 
20) MORENA IM. VIX, SUITE TILL FF SAN MEOD, CA 9*117 | 7 


Fax FOR SALES CALI- TOLL FREI Customer Service My gran 


~= (619) 581-0125 1-800- 281-6040 (619) 591-1430 ман 
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PCMCIA 


j 
| 


MEMORY FOR ALL COMPUTERS AVAILABLE 


SAME DAY SHIPPING AVAILABLE IF ORDER PLACED BY 2:30 P.M. P.S.T. HOURS: MON-FRI 7AM-5:30PM P.S.T. SAT. 10AM-2PM P.S.T. 


Shipping is non-refundable • No cancellations on special order items * 20% Restocking fee on refunds within 30 days • No refunds after 30 days • Warranty replacement only • All prices final • Prices subject to change 
Circle 208 on Inquiry Card. 


and ЕК how to resólve... 
e Drive Crashes 
e IRQ/DMA Conflicts 


e Intermittent Failures International: : (813) 539-7283 ADDRESS | | 
e Overheating iiri ens fae oo CITY ST ZIP 2] 
e Power Supply Problems 18820 U.S. Hwy. 19 N, #215 PHONE. | 
...and more! Clearwater, FL 34624 | вм __ YOUR DAYTIME PHONE NUMBER 15 NECESSARY TO PROCESS, , 
© 1884, AlMicro, Inc, Fix Any PC Fast. Rescue Data Recovery Software, The Discovery Card, and The Troubleshoater Kit are trademarks of AFMicro, Inc. ЛИБЕ nona 
Other names are trademarks of thair associaled owners. Specifications E to change without notice. Some system failures may be beyond repair. 


Norton Utilities or PC Tools. "- The ThinkTank Ё 


|. RESCUE is the iat Шаа eros ва. ا‎ lost. tata: from crashed floppies & hard rives even when — 
ii DOS cant read them! RESCUE recovers data otfier recovery programs cannot. < General: Failiré 


messages lett you few options. Norton or Central Paint weren't likely to- help. "RESCUE can recover dala 
from all but the most trashed Wisk. RESCUE appears to work miracles.” - Infoworld. RESCUE automatit- 
ally recovers DOS & Windows: filés including data from conipressed drives. Be prepared for any ie 
RESCUE Is the Insurance and security you need to safeguard your valuable data. Call now, don’t Wail, 


il your data is lost; forever 


hp. Jui ү. ‚ fast! ‘If you support PC's, The Troubleshooter Kit | Į 


КШ, | ЕТ: is lle o become one of your most important tools... a - Infoworld | 


Tlie Troubleshooter i is the most advanced PC dignostic software available that really finds the bugs. 
The Troubleshooter bypasses DOS & tests all major hardware components directly for true accuracy — 


isolate the source of PC failures! э The Discovery Card™ is the only accurate way to 100% resolve DMA — 
and IRQ conflicts for rapid configuration and upgrades. • The PocketPost™ debugs even dead PCs that 
won't boot. Get the complete ars е Kil to keep any PC out of trouble. Call now for specs & 


‘special discount package ШШ 


"A model of elegance and clarity. Skylight stands out. 


Having Arabien with Windows? Skylight is the answer! Concise reporting and troubleshooting on 
Windows problems and conflicts makes Skylight a must have tor any Windows user. Maximize speed 
and lasci Ын with PC diya lca s #1 i Windows Pi Tool. Call today tor pricing! 


T "DrivePro makes installing 
= and Winona — drives practically fool proof.” - РС World 


DrivePro vae fast, precise installation and maintenance for any hard drive. Override BIOS limitations 
for user-definable drive types. DOS format any size hard drive in under 30 seconds. IDE drives can be 
installed in less than 60 seconds. Add-a-drive allows the use of IDE drives with MFM/RLL or ESDI drives 
in the same system. Auto Drive Identification retrieves the manufacturers’ recommended specs from the 
drive itself, plus much more! If you do any work on hard drives, you need DrivePro! Call now for pricing! 


d 5 HATES 509554 TUS UI, fast! ‘A gold mine for anyone 

lechnical Library on CD-ROM" Who supports РС, ".- Computer Shopper 
Compiled from over yr 50. 000 pages of technical hardware manuals from over 1500 different manufacturers 
products. Complete configurations, specifications, diagrams, setlings, component locations and other 
vital hardware technical information are at your fingertips on CD-ROM. Includes main boards, network 
interface cards, hard drives, controller cards and 1/0 cards. This vital data library is a must for any 
service department. Cail today for special pricing! 


С Call, Fa ax OF Mail now | or VOU FREE publicatie on & specs 


on the following: £ а | Test пе Ji JUDIE. Shooter KIT 
[= Int а Drive Ё ro С Тесһпіс sal LIDT ary a! 


Dp 


Circle 197 on Inquiry Card. 


—n aan 


VES fast! "Rescue Works better than 1 | | 


The Editor's Choice is Skylight!” - PC Magazine 


EC 


b Wet n 

CU 
УЖ, 
dox ta 


|^ while other programs often give erroneous test results! Loaded with all the tests you'll need to accurately. ' 
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Prem Serves $E 4/33 


iS к^ 300750 001 


E x 9- 7Ons . „= erm mE dtt 343 | 

4 x 9-70ns......4 15 5 
1 x 36-70ns 1B | 
2 x 36-70ns nna, A ___%УБА 


IBM 
M BU cn 386, Harda 384 буте 384 [ай made] 
МА 86 MB їл 
— Paonia Aree 7 
AB МА. SA ТЕ ЮА 1. 85 
5/28, 38551 
208 9279955. ... 9932 — 4MB 9"0FVS . 8 


9/1 Gonohtord, tenba Expert modek x43, 14, 


Лерон oll modek except (ал series 

ANB 047900 ... $519 1005 49791 . 65%И 
FI Conuhon! Essential, Expert modeh 176 

[T i 9679291 .. d S631 
5/2 25/286, 30/286, memory adapter 1497759 

208 Kit 30F$360 ... —— ` 


P5/2 3551: (5. 4082, 501, 5555.45, AS (5, n XStotion 

iMi 64508 — = 
PS/2 TO А71: AGI, B21. 851, ҺЛ o — Expert 
model x11, 212 114. PS AWolwepoint (ул serm 


ING УЫ. 985 
P5/2 3551; L5, 405K, $55X: L5, 655%: LS, X5totion, PS/Valuepoin! (аа 
series, ойор boord 34۴3011 or 34F3077 

Alk JAFIFIS or 8779977) . Sat 
E LS, АХ, 7 » 

HWN À—— ——— 9M 
Mom $5 EP, — КЕ" Pro M2173 


Brother HLA 
1MB H840 $14? AHF M8 440... 5225 
Brother HL-8e, HL-Ad HL 
IMD $810 . .. 580 24 — 98870 SE 
Brother HL- 10V /DV 
1458  M81020 $119 4ME — OW LL. 5215 
Conon (BP A5X 
7MB K03-0020.000 s S8 
(anon LBP 4, 4Lite, 4F 
146 — А149 
Conon LBP 8H. BUR, SIN 
148 5431880 501 443 WASA 
Canon 18Р NI 81 Fos 
103 1190 -n 5145 
ipon E 
143 189401 $120 wb WA. 519 
5135 SMB ИА 5213 
(122021 _._____.._................ 573 


HP Lover Jet HF BI, IEP, WO 
ms 01079. SF ащ зи 50% 


HP {жит Il, HO 

248 4 SHIO — 4MB 33H98... 5195 
HP Loverdes His, 4, 4M. $54. ASAA, XL300, беи 1200 

ш QUU . 597 24 QUA. — S5 
448 ООА. _ 5181 СОЊА aaneen 
"nm - 
HP Decay 600 іои Plotter 

з (Ча SIBI BME (20854... 534 
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Mase Windows Der formene 


Seconds 

4000 
Ка ONLY 1.5 
| = 
2000 

tooo ] 3 

o ш... : 
ame ame плав Megabytes 

| * An upgrode from 2B to ВМВ con increase performance 
| * Memory allows Windows to run fester 

» Reduces your system s need to access the hard disk 

* Speeds up programs which use virtual memory 


* Uhhze numerous & extensive opplcotions ot the some nme 
the pum é Frp бш Popei pi ura d in I pt pa pe Ce 
Kov. utens cli ia ای‎ dors 


(BM/Lexmork Leser 4079 AU Model 
148 118334... ... $96 448 1183335... 5157 
pen lows 4019, 4019 
Wn... SI 3548 103075 ... 5173 
NN. $039 4079 М Made, 
409 1320303... $14? змя 1321355 ___ 53% 
NEC Sdentfírter 95 A 97 veri 
208 a ORE . $100 
ilasa 4 
IME = 70034701... 97 MB ҢА... 5106 
Okilover £00, 820 
248 — N/A... SIS? 4M8 WA  . 890 
Ponesonk Loves Partner 4410 HIO 
?43 они $126 04 КА sim 
Росси Loves 40 
248 UPH! FW 448 OA. 5189 
- m Micro mar, X 
MD 000! пс Й 


"SAVE OVER 50%, 


IBM ТҮРЕ 
1 х 9-7Ûns (9 chip)... 9460 1x 9-Büns Statie Col. eee 992 
512X x 36 (2М8).............................................. 985 4MB x 34 {(16МВ).............................-........ $640 
Compaq IBM Continued 
Protines 3/251 3/252 PS/2 90 XP, 95 XP, 275 (poin], 55, 57 (oll, PS/T (отит, Essential 
208  141738.000,.,... $589 BMD 141242001... 5209 [xpeit models x11, x13, x34, РУЛ Pro M2123, 
ы Une 4/255, 1/33, 4/ 50 85/6000 POWER tahon/POWLReerver 220 series 
IS uM) SISI ‚ш — 6450128... SISI $98. — 6050130... ЖИ, 
DexkPro 384-70, * 25 PD UIE 31 121: 321, 081; 141 
448 Модда 113132.001 __ ENS. nä 4450079 ___. _ $103 
4M8 food VIHASOO) 1 Ls . $244 5,230421, 431 А 
бей? 3864/16 m 6451069 .. us. 9 
406 Module 125343001 1... $180 (четда booris fn û, S1 Ул онн 
4M3 Boord H3534400 ...... n $255 ШЇ w/ HB 1497259 _ cs SEPP 
DevkPro 3/25; 1%, 1/258: 13i. bki, 2868, IRAN 350/710. 20%. cu duh 6450609 ___ 53% 
eu, Systemfra LÎ Sene, Portable 486, М Senes {орава boards for olf modek 70, 80 
43 иҗ) 6181 ш LT. $354 1.1448 w/2NÀ 343077 EN 
rita оли ШЗ DI2/66 4.1543 eB WX $317 
149320 001 na 94$ NEC 
‚н SystemPro, SystemPro [seras та 
2058 1151400)... 599 8B тлее 001 — S379 NEW ime £25. 433 
DevkPro 386/231. 408/231, Syvtemfro t. ^S К ST 1 0012000 — SAT 
b Socket Grd w/2Nà — 118589. 1151440001. .— $9 "^ Й 7 S6 "EA - 
Dell ш Yt en аы ЫЕ 04106206 _ 5440 
Power Desking 3250, 325P. 2130, 2332. 413P, 486P, 4840 - 
пиа 3102505 59 ир 30207. sin PRAE TMÁXESUT EU = 
Power Desktop 414P, 4840 Powerilate 3861/0, X, 18 is QU. ABA 
1603 310-2625 . ou, 9840 BUB Ka 0Р4 کس‎ 9 
Powerline Workslofion 420, 425; 433; 450, 4500/2, 4640E Mate 51/20 
аиа 310247 SIS? BMB 3102448... 5342 WAB CPU Upgrmde — 0P4IO3I0] ae SED 
Performonce T, L B M series 2M! Exp Board OP-410-9192+8103 _____ 5 
AMB 310-3315 S101 1648 310-3317 $0 Power сле 386/70, 25 
o — ca MS  APCMBSS  ..5229 SMB ЇН. __ 567% 
MB 310.3335 5302 16M8 30035338 S640 Zenith 
<  1.500/400 Serves Plus, 2-420/5X, 2425/5X, 493/00, 1433/41 
AM МОй. SEAI 1608 MESO... SHO 
| МЕМ Latin 3255h, 3255n, 4205Eh, Sh, Sn, 475, 433Deh, 4308, A50XEn 
ME MEJO. 599. 4ш uri SI) 
Tenth L.388/20, 25. 33, 33 
n OMNE. —— 53 09 DOROAK. SH 
{өс 13355Y/00, 7864? +. 3 
ТИ /———— 
Hewlett-Packard ALL. 4% LOOA 
ест QS/155. PC BUT 20C 75, 29. тата MEMORY SIZE 
FU 01942 o 16424 sim 
- a wem к а ," ран n^ HP 4L Loser Printer 1 MB 
"ше 4 
Veto 4860: 250, ЭЛ Чел 484/258. 238. SON. GAN ad зын 4600 T 
WE 073814 „595 05 ОПА $354 Toshiba 19 "^ 
аыр Шыл 5181 ищ 02674.99 оз 1900 4MB 
Vectra 386/25, 456/250, 486/130, 484/500. 486/640 IBM PS/Valuepoint SMB 
2MB 023814 SIS ШШ ОЛА _.._.__ S384 ALL THE IIDAÁSDAI 
Yeciro 386/339, 33И! VAR Fee МОЕ ЭРЛА 
149 DNIA $9 ш ОЛИ $310 SS 


"wb | Vc LE. " L- LU 


MFG. PART ` MEG. PRICES PA PRICE] 
C2024A $119 $49|| 
2581265.001 $279 189| 
PC-PA2012U $399 219 
PC-PA2012U $399 219 
6450130 


$695 
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CALL THE UPGRADE EXPERTS 


мазна vinıam RenoPremiumDeluxe MV-4000 Ext. 
The latest in portable multimedio upgrade kit, includes: 
e Double Speed RENO Portable CD-ROM Drive 
e Premium 3D $(51-2 Sound Card 
e Amplified Stereo Speokers, Headphones & Microphone 
© Over 15 Enteriainment & Educalionol CD-ROM Software 
Medio Vision Double Fusion LX, Internal .................... $299 
Medio Vision Double Fusion (D14, Interna! .. _. $349 
Medio Vision Prol Multimedia SYS ЇЇ, Internal ....... S679 


VIDEO CARDS 


Hercules Hercules 
Grophile Pro ISA or VL ТМВ... 9249 
Graphite Pro ЗА of VL AMÊ eo 5309 
Dysorrde Pra БА or VE IH ..................... | $157 
{үл Pra БА or VL 233... 0 2. 51 

A یکا‎ X 
Greplhies Wonder MACH 32 IMB IA ed VLB. s. 5159 
Grophia Pro Torba 248 ТЫ VLE PG 4439 
Graphis Pro Tubo 448 IS VIBE PO 8219 


.—. MEDIA VISION | 


The fastest true color 
graphics accelerator! 
16.7 million colors ot 1280 x 1024 resolution 
© 4MB VRAM & MYV45T Graphics Processor \ 
© 72Hz nos interloced (1280 х 1024) 
 MY7451 high performance displey drivers 
Local bus support; interface provides mare bandwidth 
e Optimized for use in Microsoft Windows 3.1 
Pro Grophics 1280 Y18 4ME .. ‚ 5729 
Pro Grephics 1024 3 IMB/VLB 2MB .. .. 8139/5308 


maisia vidit" 


HARD DRIVES 


Seugole 
I30RE E Tees, IH, 1.5" 16... ...__ $199 
with 16-bil k TONNEN. FS 
260MB SIX Tim, T [tu SANA NNNM 5249 
with 15-by kit... „ү „ 9183 
HIME 513854, ТА TH. 45° ЮЕ... E oe „5349 
"ЮМ | 2. 9319 
452MB 513594 15ms, 1H, 15 Jt. ЮЕ. .., 9411 
with 16-bit kit... а aene. SHAD 


ص 


Intel Math Copracessars 
col ТЕ ТЕ ЛЫ аала. SOD 
MINI 18, 20, 25, 11МН2 errant itta BF 
80387 5L Mobile 16 20,259... s oss 985 
Intel OverDrive Processors 
386520 mith о. _.. p s 909 
4865X25 with socket анна 9709 
4860X25 without sockel ... ee E, 
4860133 without socket . . . .......... а. 9431 
р ча йи — С .... 9431 
x 
uri, 0148600: 33/66... ыды... ш. e 9249 
"ES" ETITI SUA LTA y о. osse 9289 
QAEDRC- 20/40 ........... eee AMNEM S -— 
Соё УИ uu "ERAT 
O31580-25/50 15 a 9 
OSE’. 70/40 i eee 524$ 


SOUND CARDS 
Media Vision 
Media Vision Pro Audio Spectrum Basic .................... 585 
Media Vision Pro Audio Spectrum 16 ..................... $109 
Wir Media Vision Pro Audio Studio 16 ......................... 9139 
Creative Labs 
SoundBloster Value Addition .................................. 999 
SoundBlaster Pro Yolue Addition ... .. 982 
SoundBloster 16 Valve Addition ... .. S10 
SoundBlaster 16 Multi CO/Mult CD w/ ASP... 5145/5179 
SoundBloster 16 SCSI- — ? SF .. ا‎ = 
Wit SoundBlaster 32 AWE ... ا‎ ЕВ 
MediaMogk 
ISP 16 Audio Board ... ——— 
DSP 16 Audio Board... JG — 
ih DSP 16 Plus Audio Board .... Em— ШУ 
MULTIMEDIA KITS 
MediaMagic 
ISP 16 Audio Sound System ons. 5299 
DSP 16 Audio Sound yitem .. — —- $332 
wir DSP 18 Plus Sound System ............................... _ 9389 
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Ja س‎ | 24 i} int. {| 
Add new dimensions of power & sound 
to your PC with a high performance 
Sony Double Speed CD-ROM drive! 
How you ton have complete access 10 encydopedios, business 
cppltetars photo librerie, ехо games & mare 
e Sony ЗЗА double speed CD-ROM drive 
» CD-ROM Interface Cord with Cables 
MPC Level 2 compliant 


* Kodok maltisession Photo CD 
DOS driver soliwore & Softbonk Oa Ната" 


CD-ROM 
DRIVES 


Chinon 
(05-535, Latesnol with toniroller/coble /voltwora 4 S355 
(05-515, External with controller /coble/softeare ہس‎ 9493 
NEC 
Muliispin 3XP, Porlable s sse 9403 
Mulispin IRE Infernal 1. aun 3911 
Майкл IKE, d $549 


* Featuring IB. M Blue Lightning P Processors 
a Clock Doubles (x2) & Clock Tripler (x3) 
e Simple Chip Replacement (10 minutes) 


3865-165 20 (x2) 115Х1С2.20/40Мн2 .............. $24? 
386$X-25 МН: (x2) — 1BM $LC2-25/50 МН: ............. $3127 
38651-33MHz(x2) IBM $LC2-33/66 МН: „o...on 5379 
3860-16 & 20 (х2) — T1532-20/40 MHz ,.. we 9279 
386DX-2$ MHz (x2) — TI SYLC2-25/50MHa a 5329 
38800-73 MHz (x2) — IBM B Ung-33/66 Mir... CALL 
3865-16 & 20 x3) IBM B. Ling-20/60 MHz ........... 5399 
386$X-25 MHz (x3) — (BM B. Ltng-25/75 MHL ...._..... $499 
1860-16 & 20 (х3) IBM B. Ling-20/60 MHz ........... $399 
386DX-25 MHz (x3) ІВМ B. 11лд- 25/75 MHz ........ 5499 

ІВМ B. Ling-33/99 MHz ......... 5699 


3880.71 MHz (х3) 


REMOVABLE STORAGE 


e Interface provides 

14 5 msec occess lime 
* The small cartridge fits 

tasty m your shiti packet 
ЭИ * Dota tronsfer rote ct the 

wee hou interface up 10 4 OMB 
per set, and from the heod/ 
medic interface up to 
2.3MB per sec. 
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3.5" Removahles 

5032/03 $ 27048, WE kit [rornidge & driveri), oed... 

$03105 3.5" 105MB. IDE Ка (corimdge & drrvers) Interac . 

5032705 3.5 , 270848, SC t. (conv, drhers & costrofer) d.. 5459 

$031055 3.5" 10545 SCSI kit {ату drivers & controller), mi , | 109 

9032705 3.9" 270948, USI kit, (corfr., drivers. cont & (able) fut... 5) 

50231055 3,510598, SCS) kd [cart driveri, cont £ cable), xl 

27098 /105M8 3 5" Remeroble Corrige: 599/55 
5.25" КетоуоШеѕ 

5052005 5 25", 200M8, (St kat. (corte, drivers & controller], Ind... 5579 

5051 10€ 5 25" ABMS, SCSI kit, {cartr drivers & conmoBer], Ind... $449 

5052005 5.25" 70048 SC kit, (cart, drivers, cort. & cable) ba — 561% 

$051 10C 5 25" BMS SCSI kit (corr. derer cet & cobb) bt $52 

200MB /584B/3148 5 25° Rerorcble Coieges 59 ^$58 


"AMegahertz 


Loki Jose Hohl 
PCMCIA 2.0 Dota/Fax with XJACK 


НА Hr РАЗ PEE Н ЖАН ld , 6789/5319 


т Weg; Еа .. Tat n DSN 


Poth Modems fat ony serial. port 


14,4006 FAX Modem .. 
$4/3600bgs FAT//Modem -— 


L| i ] 
| 1 \ ` | T, | 
| | | | a | 
4 і E 


Mi Worldport 14,400 fox, POKCU. . 


Sportster 14,400 lex, Гита... Й... 


Spartster 14,400 fox, Internal £... 


-DESIGNCAD Žž 


| Great 
1 Value! 


- m 


tar ECT ayer = а етан 


npe 2D for Windows, Tr compote 
у а й nuin FIFA гыз 
Aries editt TE ull arz ° терегі ut s 


"rl. хло ө programming lanae ^ supp. br t 


бт T tle terrm, Geers inl дуа at del 
[туум 2D fo: Wido s +11 
Desgo(40 2D ... .. i sa Si 
Lr ЖШ 


| MONITORS 


Hitachi 
lı Кал! $s 1?78041024Н1@ МН 28mm __..... , 
17, FST. 128031024 № @ 6042, amm n. 596) 
берите 20. 151. 128021024 HI @ BQH, 30mm s. 51429 
AD! 
UP ones ats AAU fairrgi Si triir 
14° 28 dp, 10243768 MEG 72 Hz... 9349 
MittéSion 3G/3GP, 14" 286m, Hi-res, ROB coke odio 5149/5179 
1i MiceScm 46/460, 15° 28 dpi, flai, Hi-res monitor ..... 5429/5459 
MicroSeun SEP, V7 1А. Flat, Hi-res, mon. degowss 5769 
Місгобеаа SAP, IF 2hdpi, Ho. te, non берис... 519 


Circle 186 on Inquiry Сага (RESELLERS: 187). 
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prod acts Lj. 
nan Vier les nt tome: 


IDARD: 


MEMORY GUARANTEED - 100% 
COMPATIBLE IN FORM, FIT, AND FUNCTION 
ALL PRODUCTS USER INSTALLABLE 
INSTALLATION INSTRUCTIONS INCLUDED 
WITH MOST MEMORY PRODUCTS 

FREE TECHNICAL SUPPORT 

THOUSANDS OF ITEMS IN STOCK 
CORPORATE PO'S, APO/FPO'S WELCOME 
GOVERNMENT AND 

EDUCATIONAL PRICING 

INTERNATIONAL ORDERS WELCOME 
SPECIAL VOLUME PRICING 

OVERNIGHT DELIVERY AVAILABLE 

NO SURCHARGE ON CREDIT CARDS 
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WE STOCK 


MEMORY UPGRADES 
FOR THOUSANDS OF 
COMPUTERS AND 


800-639-9866 


714-448-7750 


714-448-7760 


Monday - Friday, Tom-5pm, P.5.T. 
Saturday, 9am-3pm, (Orders Only Please) 
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First Source International, Inc. 
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Aliso Viejo, CA 92656 
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Lowest Possible Prite 


3 E34 45 1 ЕШ 01 


= | 
NEVADA] You asl ced for it.. * Quickest Delivery : 
COMPUTER 9 Easy Terms J 
zt | ri e Longest Warranties ] 
А OU O б 9 Largest Selection 3 
е No Order To Large | 
- рр. CESSOR EN [ = — ‚В 
UPGRADES | AEMO: AORE i - 
5 E + \ Ж d у E uL = БЕ; - ] 
| TE m. E TM г - П 
- ate E | ТӘМ Р5/2 Memory ТД Memory E 
ti | AMBRA Enterprise 386, Hurdla 386, Deskpro 380/10. а.а os. LAMA 108069001 $238 
S225 20ма 24545 MPMS25" $I i : | ав А 108070001 
| SI2SYI. . 4283 — 28MS мака ©. Ры 384533 MHZ 1}. . CYRUX4865C-33 5159 | | AMIA Enerpra 486, Hurdle 486. Deskpro 2E6E: 38520; 20E: 25, 25E... HB 1121321001. $59 П 
|| sanos BOM 28445  MHAFAMI 5389 386DX33MMHZ[X!] — CYRX4B6OXC 33 .$98 Sprints 485 {08 model] - E N/A $178 aê 112132001 $200 | 
pum ; | 3865X.16 &20|X2] .. .. EVER(TISXLC2-20/40 MHZ) . .... $268 P$/1ond 386/5X(2121] sss МАВ 9209915 .. S98 aa модда 112534001 $216 
$13290A , , 26098 — 15MS IDE3.5* $228 | 1 
" Jd о т SCS2 5398 3865Х20ААН2 [Х2|.. СҮХ 485582 20/40 MHZ ...... $248 . 99694 $178 Deskpro 386206. 256 1... an ave 113545001 $278 | 
|| cron 5 2 32 3865X25 MAHZ AXZ). EVER(IBAASLC2.25/50 MHZ]... 4328 | 75/2 30/286;25/286, Аср Brd 1497259 .. 512K — 3065348 935 Deskpro 386/33/330 486/25, | 
$13390A . .. Jama 125 WEIS" — $298 38B6SXj3mhr(t2) — EVERRBMSIC2-23/66 MHZO .. $378 305350 $24 IHL SO: Sys We 115144001: $104 
Ш | 5135504 .. 43298 125 1DE3.5° $378 386D% 16MH2(X2]  CYRIXABSDRA2- 16/32 MHZ _... $238 | PS/2 1557,15, 40SK,70-£61;061, 121. Adige Bed 6450609, 3462011, ра 11655100) 478 |E 
|| 513550 _. 457MB 12м5 992 $498 386DX.15 & 20002) „.. EVER(TSXLZ20/40 MHZ} .. $278 343077, $02, 55SK, 6555X, P70, $515, 651$ X Sachon 1365800151459 | 
| ST3655A..,... .... SASMB 1245 WEJ S° $78 3860.20 MHZ [¥2] ` CYRIX 486DRX2 20/40 MHI $298 | 1208 130.. i naui IMB., 6450503 ., $49  Sysempo, Deskpro . û sct BIP BHD W/E 114549001 $279 n 
E | 313500N....... 525MB — 10MS Scs2 $478 | ert ride ded .. EVERITSXI2 25/5044H2) ........$328 | | 2MB. 6450004. $8 С mM, 129180001 $276. |8 
Bl 57112550N... 21008 OMS СЫ $1995 {82}... EVER (15012 25/50 MHZ] -....... | P5250, 502, $55X, 50,655... 28MB 1497259 5198 Duskpro 186. JEON: 3865/20, 20N, Probi abi Dekpow, [B 
Т 57312004. 10м5 СЫ $1598 | 2660 23 MHZ [X1] .... CYRIX 485DRX2.25/50 MHZ. 9358 216ME 6050609 JIB  SyvergroiT Seren 12016000! осм 118488001 $49 |m 
| | | 2850х-23 лн2 KZ] — EVERQBAMUGHTNING 33/66) — 3498 PS/! Conson Вазнин йт: 344 & PS/V. amp 118582001 $84 |" 
| MARE: | | 3851092005] EVER(IBMUGHTNING. 16/48) . $428 ol models excepi Сах series ., „а WB 909290 $194 ave, 118590001 $178 [@ 
n —S — 3865X 20 MHE [X3] .... . EVER (BAAUCHTNING 20/60}... 478 | | 16MB.. 959291 $618 вме 128877001 $346 Im 
| MODE. geb ma maa || 286525 MHZ[X3]... .. EVER EMUGHTNING 25/75) ... 498 | | p5/270.421; 61; 821, Bol; PS/1 Consultant, Essential & Expert Prolna 3/25 & 252 we 14173800! $99 18 
|| ce30174A E. ZMS — gx $185 || 38501082003] - EVER(BMDGHTNING-20/60) $428 models 21}, «13 & x14, PS/Noluepont Cus series IMB 5450503 ave 141742001 5316 [E 
| canoa.. 210VB8  15MS ЮЕ $224 386DX.25 MHZ[X3] .. EVER (BMUGHINING 25/75). 3478 || 2wB 0450608. $58 — Prcheo 4/25, 4/33, 4/50 2MBHModuis 141681001 $94 | m 
mi cr340A - - =» 21048 "MS Е 5274 38&DX 33 Marii EVER КАМ UGHTNING 33/99] , 1698 PS/2 155X, LS, 4052, 555X, LS, 655%, 4MB 2417933 $178 4MBMode 141684001 5179 | 2 
Jp "um UE Um ы 3 = 1 | F5/290 XP, 95 XP. F7 5 Ро), 56 57 |o 76, 77, 75/1 Pro 2121 . алб мон 14168500) 5754 | Ш 
| PAS 137098 10445 SCH $1198 - | 248 6450902 .. $75 Compag Pro Sigma ,. eos aec. TOMB 14992000) S44 | 
ZELLE аа. maa | | PS2 90, 95 XP, P75 [Paws] 56, 57. fal) PS/? Consultant, Essential, Ерен JZB 149147001 $1524 
| MODEM | x11, нзд x14, £5/1 Pro 2123, 85/5000... AME 5450128 $174 Deifro 5/60, 5/66... гама 149911001 $385 fM 
Magor — = уе очай 11 PS2/2 3552, A me 3 iam E зб 225 = i 
| LS; 4054 we xim ч. я os wy ВМВ 149320001 
- | 1200 Baud P$2 Interwal[REAL LEM) $ PS2 70's ord 80's ‚28АВ 6450805 $297 m Rm ...32M8 149147001 grave |E 
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Circle 189 on Inquiry Card. 


With Backpack's unique printer port connection, 
family support has never been easier. 


Adding additional storage to your IBM directly to the backpack drive, you don't have 
compatible, laptop or notebook has never | to disrupt your print operations. With the 
been easier. The backpack? family of no-slot backpack family of diskette, hard, tape or 
drives plugs directly into your parallel CD-ROM drives, you can easily transport 
printer port to provide you with additional your information wherever you go—just plug 
storage instantly. Using them one at a backpack into the parallel printer port of any 
time, or daisy chaining up to four together, IBM compatible or portable. And, of course, 
there are no interface cards to install so all backpack drives work with Windows™ With 
you don't have to open the cabinet of your backpack, there's no hassle. Just sit back and 
computer. And because your printer attaches enjoy the new member of the family. 


Just plug and play. 
it’s the no-hassle approach See us at 
to additional storage. PC-Expo, Booth #4260 


132 W. Lincoln Hwy. DeKalb, Illinois 60115 Telephone 815.756.3411 FAX 815.756.2928 
Call Toll Free 800.295.1214 


Circle 190 on Inquiry Card (RESELLERS: 191). 
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Printer Port Connections Are 


The New Tools Of The Trade. 


nce you discover just how easy it is to 
install a backpack CD-ROM drive to your 
ЫР computer, you ll never be inconvenienced 
by conventional installation methods again. Just plug 
backpack into your computer and you re ready to go. 
No interface cards, hardware conflicts or expansion 
Slots required. Because of its unique printer port 
interface, backpack fits all IBM РС compatibles and 
portables regardless of CPU speed. In addition, a built- 
in audio circuit with both headphone and line output 
jacks allows for connection of sound cards or Hi-Fi. 
You can run thousands of your favorite multimedia 


See us at PC-Expo, Booth #4260 


programs and view Kodak" Photo CDs too, with 
GD-ROM backpack. Compact and versatile, you can 
expect backpack to eo wherever you go, bringing with 
you the wealth of information CD-ROM storage makes 
possible. Printer pass-through is included. Tape drive, 
hard drive and diskette backpack drives are also avail- 
able. Call today for ordering 

information 
and a dealer 
nearest 

you. 


backpack 


CD-ROM Drive 


MicroSolutions 


132 W. Lincoln Hwy. DeKalb, Illinois 60115 Telephone 815.756.3411 Fax 815.756.2928 
Call Toll Free 800.295.1214 
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jiversal Diagnostics Toolkit 


"You name it, this tests it. y you maintain PC's, you'll love it." 


—Jerry Pournelle, BYTE Magazine, May 94 


UTILITY OF THE MONTH 


PACUPGRADE Recently named as PC Upgrade 


Magazine's Utility of the Month. 


MILES Universal Computer Diagnostics was developed 
to satisfy the expanding need for accurate svstem diagnosis in 
the rapidly growing desktop computer market. Patterned after super- 
mini and mainframe diagnostic routines, MICRO-SCOPE runs inde- 
pendently of anv standard operating system, and is therefore 

at home on any machine in the Intel world. 
Speed, ease-of-use, and razor sharp 
accuracy are a few of the advantages 

that arise from this system indepen- 

dence, together with an impressive 

list of functions including the abili- 

ty to perform low level formatting 

on every drive currently manufac- 

tured, including all IDE drives. 


LOW-LEVEL FORMAT — Per- 
forms Low-level format on all drive 
types including IDE drives. This 
function cannot hurt IDE drives. | 

USE CONTROLLER BIOS — Pro- 
gram will access BIOS format built 
into any hard disk controller—even 
Controllers yet to be invented. 

O/S INDEPENDENT — Does not rely on 
O/S for diagnostics. Talks to PC on hard- 
ware level. All tests are full function regard- 
less of O/S (i.e. Novell, UNIX, OS/2). 

TRUE HARDWARE DIAGNOSTICS — 

Accurate testing of CPU, IRQ's, DMA's, memory, hard drives, floppy 
drives, video cards, etc. BATCH CONTROL — All tests, even 
destructive, may be selected for testing. @ ERROR LOGGING — 
Automatically inputs errors during testing to an error log. 

AUTOMAPPING — Automatically bad sector maps errors found on 
hard disks, € IRQ DISPLAY — Show bits enabled in IRQ chip for 
finding cards that are software driven. (Network, Tape Backup, etc.) 

IRQ CHECK — Talks directly to hardware and shows I/O address 
and IRQ of devices that respond. 6 MEMORY EXAMINE — Displays 
any physical bit of memory under 1 Meg. Very useful for determining 
memory conflicts. Very useful for determining available memory 
space. ® SECTOR EDITOR — Allows the editing of any sector of 
floppy or hard disk media (even track 0). € AND MUCH MORE... We 
don't have enough space here for everything this software can do! 


ا 
А 15Т EVER UNIVERSAL PO ST CARD FOR ALL PCs!‏ 


PRODUCT OF THE IV in the July issue of Service News. 


(í "his is the only card that will function in every system on the 

market. The documentation is extensive, and not only covers 
the expected POST Codes for different BIOS versions, but also 
includes a detailed reference to the bus signals monitored by the 
card." 


—Scott Mueller from his globally recognized book, 
"Upgrading & Repairing PCs, Second Edition' 


Includes pads for voltmeter to 
attach for actual voltage testing 
under load. Ө 4 LEDs monitor +5vdc 
-Svdc +12уйс -12vdc. 6 Monitors Hi 
& Lo clock and OSC cycles to distin- 
guish between clock chip or crystal 
failure. € Monitors 1/О Write and 
I/O Read to distinguish between 
write and read errors. 6 Monitors 
memory write/read to distinguish 
between address line failures and 
memory chip failures. ® Monitors 
ALE for proper CPU/DMA operation. 
Monitors Reset to determine if reset 
is occurring during POST, indicating 
short. 6 Monitors progress of POST 
without POST codes. @ Reads POST 
codes from any IBM or compatible that 
emits POST codes. ISA/EISA/MCA. @ Com- 
patible with Micro Channel computers. 
Dip switch allows easy selection of [/O ports 
to read. @ Includes tri-state LOGIC PROBE to 
determine actual chip failures. € Manual includes chip layouts and 
detailed POST procedures for all major BIOS's. € and MORE... 


| 4 LU 
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1100 E. Broadway, Suite 301 
Glendale, California 91205 
618-547-0125 * Fax 818-547-0397 


Call Now for Special Savings - 1(800) 864-8008 + Fax (818) 547-0397 


International Orders Call: MICRO 2000 Australia: 61 42 574144 * MICRO 2000 Europe (UK): 44 462 483 483 


Circle 196 on Inquiry Card. 


PC-EXTENDER /4us" 
Las 


Extend the distance between your PC and a 
keyboard, VGA monitor, and mouse up to 250 feet! 


ro/ <z ali 


she чар А 
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> ч 


67 
Ei hM Жү 
* Supports monochrome or 
color VGA Uno 


e PS/2 style or Microsoft/Logitech 
serial mouse support available 


e Offers conversion from RGB color 
to gray-scale 


For Macintosh 

support, ask 

about our new 

Mediator for Macintosh! 


Cybex Corpration 

| 4912 Research Drive « Huntsville, AL 35805 USA 
(205) 430-4000 * FAX (205) 430- 4030 

| Dealer Program Available Made in USA 


PC, PC/XT, PC/AT and PS/2 are registered trademarks of IBM Corporation. Macintosh Is a registered trademark of Apple Computer, Inc. Microsoft and 
Logitech are trademarks of thelr respective companies: 


Circle 181 on -— Card (RESELLERS: 182). 


I EN YEARS of 


$4140 


ULTIMATE customer ud mem 


Ram HD 


support yields the 
ultimate answer to 
customer needs. 


afgamatatite 
The ^ Pentium Notebook 


For some of our loyal customers, our new Pentium Notebook simply represents one more piece of 
excellence, one more solid industry-shaking design from a company they can count on for true 
support: SUPPORT that has kept them eagerly anticipating each new breakthrough product, year 
after year; SUPPORT that makes it safe to depend on innovative products that others don't know 
how to support (or even provide) yet. 


For some of you, this one powerful new product will be your first introduction to our family. We'd 
like to take this opportunity to pledge the same excellent, personal support to you that we've 
offered each of our valued customers for the past decade. It's no secret that, when you purchase a 
notebook computer on the cutting edge of technology, you enter into a relationship with the 
vendor. We'd like it to be a rewarding relationship for you. A relationship that, like your new 
notebook, will simply and completely outperform all other options. 


With the Micro International Pentium Notebook, you can grasp a piece of the future today. Plus, 
our 486DX2-66 and DX4-100 notebooks are still at the top of their class, providing outstanding 
power and performance at even more affordable prices. 


So when you need the best, give us a call. We have it in stock and ready for you to enjoy. 


Micro international, Inc. 


10850 Seaboard Loop, Houston, Texas 77099 


1-800-967-5667 


Office Hours: Mon-Fri 8-6, Sat 10-1, Sun closed 
Local (713) 495-9096 Fax (713) 495-779] 


mint 
the support is more 


important than 
the name 
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Our best SCSI-Adapters 

just got better... 
„ш Performance, Features, Compatibility, and Price! 
V m то 
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ЫА bim EE UTE cage Manager. 


SmartCache III: The complete SCSI solution! 


SmartCache lll offers top performance and universal connectivity with all 
major SCSI-1, SCSI-2, Fast SCSI devices, including hard drives, tape, CD-ROM, 
and WORM. 

It comes with built-in support from all major operating Systems, including 
DOS, Windows, OS/2, NetWare, Windows NT, NextStep, and all versions of 
UNIX. 


BANYAN” 


And only SmartCache lll gives you a growth path. Optional plug-on 
modules let you migrate easily to caching (with up to 64Mb Cache), as well as full 
RAID capability. Storage Manager, our GUI utility, makes installation quick, easy, 
and automatic. Plus, it gives you on-line and remote contro! over subsystem 
management, diagnostics, performance monitoring, and disk array configuration 
and control. 

DPT supplies SCSI technology to the world's largest, most demanding 
computer manufacturers, and has an unsurpassed record for product reliability Call DPT, today! 


among the foremost distributors in over 40 countries. 
800-322-4DPT 


ї Э P T FAX 407-260-5366 


Distributed Processing Technology, Inc. 
140 Candace Dr. Maitland, FL 32751 
Circle 184 on Inquiry Card (RESELLERS: 185). 


— = -—- | DATALUX 


The newest addition to Datalux's family of space-saving computer products! This 
| .4kg unit measures only 26x 12x5cm (10^x5'x2"], yet is powerful — 486SX to 486 | b. 
DX2/66 with local bus video. Intended for situations where space saving is most important, * 
it provides a rugged, portable, flexible PC solution, bridging the gap between a laptop and a 
desktop PC. Databrick drives botn VGA, Datalux LCD and Touch LCD monitors, making it ideal for 
institutional, presentation, vehicle, machine control and POS systems. it can be configured as a diskless 
unit (booting from flash memory or from a network) or a stand-alone system with hard disk, powerful 
enough for today's CAD or desktop publishing programs. Hinged lid is removable. 


а 


= = 


Orders and Information: 1 800-DATALUX | 
| 24-hour faxed data sheets: 703 662-1675 | 


m == = =] ! 
LCD Monitors Space-Saver Keyboards І 
Datalux stand-alone monitors аге avail- Sierras The popular !.Okg desk 
able in both 1.8 kg. desk/wall (which АКЕ КЕЕЕЕЕЕТ S ды апа 4kg portable | 
folds for portability) and 2.7 kg mobile/ xXx > EM fiat models save 
industrial, 64-grey shade, mono or 256 = || 60% of the 
f 


color DUAL SCAN versions. Both are | 
9.4" diagonal 640x480 VGA and can Ж 
be fitted with optional touch screen with integrated touch f d 
controller, The mobile/industrial unit [pictured with swivel 
mount) is in a rugged aluminum housing with sealed 
front bezel and controls. All models plug directly into the 
Databrick or are supplied with a 16-bit ISA bus controller. 


SSS / normal desk 
ЖЕ... space, with full- 
travel, tactilly responsive keys. Footprint is only [| 
28xl6cm (1! x6"), but the 100 keys have 
standard left-to-right spacing. Both models 
are XI/AT/PS2 compatible and are available in 
many languages. 


Desk/W/all Package 

The Databrick combined with our LCD monitor is an 
ideal solution when you need a complete, compact 
PC and screen in a single unit. Any combination of 
options may be ordered. When folded or 

mounted on a wall, this 4 kg unit measures only 
29x24x11cm (4.5x9.5x1 1") and is rugged enough 
tO survive as a touch system in harsh environments 
such as kitchens or factories. 


DATALUX Corporation Datalux International, LTD | 
155 Aviation Drive Euro House | | 
Winchester, VA 22602 Curtis Road, 1 1 Old Water Yard | 
Phone (703) 662-1500 Dorking, Surrey, UK RH41EJ 

Fax [703] 662-1682 Phone 306-876718 


Fax 306-876742 
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Jameco Motherboards 
* Motherboards also 
available without 
CPU! Call for details 
« Diagnostic and 
operating system 
software available 
М • One-year warranty 
95231 804860 50MMHz w/CPU ..$799.95 
103966 80486516 50MHz w/CPU ..399.95 
95222 804860X 33MHz w/CPU ...499.95 
79214 804865Х 25MHz w/CPU ...289.95 
82333 803860X 40MHz w/CPU ...239.95 
82350 803860X 33MHz w/CPU ...219.95 
101821 803865Х 33MHz w/CPU ...124.95 
105321 80286 16MHz w/CPU ........ 99.95 
84945 XT 10MHz w/CPU............. 79.95 
RAM Memory 
41371 
41398 
42251 
42219 - L 
SIPPS GENET 
41700 421000A9A-70 ....1MBx9 ..$54.95 
41718 421000A9A-80 ....1MBx9....49.95 
41697 421000А9А-10 ....1M8x9....47.95 
SIMMS | ج س‎ 
41523 41255A9B-80 ..256KBx9 ..$14.95 
41486 41256A9B-10 .. 256KBx9....14.95 
41689 421000ABB-B0 ....1MBx8....49.95 
41742 421000A9B-60 ....1MBx9....57.95 
41751 421000A98-70 ...1M8x9....54.05 
41769 421000A9B-80 ...1MBx9....48.95 
SIPP to SIMM Converter 


• Use SIPP’s In place 
of SIMM's 


* Upgrade from a SIPP 


motherboard to a new SIMM motherboard 
without buying new RAM 
» Fits into standard 30 pin SIMM socket 


93382 SIPP Module Converter ....$11.95 


Keyboards & Za 


` S2-key keypad ............. ..559.95 
67432 101-кеу enhanced . 
17128 101-key enhanced (Fujitsu) 14 95 


Computer Power Supplies 


• Fits most popular desktop, 
mini vertical and vertical 
cases • One-year warranty 

« 8088/80286/80386 and 
compatible * Built-in fan 

19465 150 Watt (8088) 

67467 200 Watt (8088) 

13545 naX, p——— 

19529 

65728 


TU 


• 8088/80286/80386 
and compatible | 
e One-year warranty === 
e Expand your memory or enhance your 
graphics capabilities 
67459 ЧӨЛ ШИП —— — $59.95 
104580 Super VGA Card .............. 09.95 
91238 Monochrome Graphics ...... 39.95 
101688 VESA Graphics Accelerator 169.95 


19975 (8088) Memory Card......... 
Parallel Printer =. 
Cables and Adapter 

28695 PPC Adapter ..................-. $5. 
26716 PPC6 6'~ straight cable .......... 4.95 


28708 PPC12 12°- straight cable......... 8.95 


28741 PPAS &' - right angle cabie........ 6.95 
9-Pin Serial Cable 

31721 SAT6  9-pin serial cable......... 4.95 
DB25-Pin Extension Cable 

39538 25M10M Маје to male ............. 8.95 


Floppy Disk Drives 


~ 8088/80285/80385 and 


compatible 
* Additional accessories available 
74392 
74384 
40774 
17099 
17101 
79396 


1.44MB 3.5" ........ — i! 

360KB 5.25`.............. 89.95 
TAMB 625". ............. 90.95 
360KB 5.25".............. 59.95 


Floppy Controllers 


and 1/0 Cards 


* One-year warranty 
* 8088/80286/80386 and compatible 


8088 Multi 1/0 w/ Floppy Cntr. .. 


.$59.95 
286/386 Multi LO w/ Floppy Cntr..59.95 
8088 Floppy controller............. 29.95 
Roppy Disk Two-drive controller ..34.95 
Hoppy Disk Four-drive controller 44.95 


Serial Card 16450 VART ........... 29.95 
Serial Card 16550 UART ........... 39.95 
Serial Card - 4 serial port UNIX... 79.95 


saeuhtttdéneobtotorvhteéosthkóbaubes 


Conner IDE 


95 
Hard Drives = 
e One-year warranty 


93294 


Silicon Valley 
IDE Disk Drive 
Adapter Cards 


» One-year warranty 


10233 ADP20 
10250 ADP20F 
10268  ADP50 
10276 АОР60 


10284  ADP6QF 
74114 ADP65F 16-bit hard/quad ........ 99. 
floppy drive adapter 
ADPSOVL Super VO Card (VESA)..99.95 


101670 

Monitors 

67491: 

* Supports video modes 
up to 640 x 480 with 
16 shades of gray 


78675: 
• 0.39mm dot pitch 


B-bit hard.................. 59. 
9 


16-bit hard/ .............. 74. 
floppy w/ BIOS 


• Max. resolution: 1024 x 768 


12" Paper White .................. $99.95 
14"Amber monochrome ........ 129.95 
278.95 

.05 


67491 
87978 
18676 
66122 


Jameco 
Accessories 


104441: 
© PC/XT/386/486/PS2 
and compatible computers 


14” Supar VGA ................... 
14” Super VGA (Low radiation) 428 


COMPUTER PRODUCTS 


Call 18008314242 to E today! ык 
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40125 

40230 

39829 A 
39933 27128-25.................. — бй». ТОЙ 
39968 27128А-20.......................... 4.95 
39984 2]128А-25.......................... 4.49 
39677 27С128-15........... — sea 5.39 
40037 27256-15............................ 5.39 
40061 27256-25............................ 4.15 
39714 2706256-15 ............. — 5.49 
35722 PAD. RR 5.25 
SII I) p——— 6.49 
65699 270020-15......................... 10.95 
102293 270040-12..................... sacs 17.95 
UVP EPROM Eraser 

e Erases all EPROM's 

* Erases 1 chip in 15 minutes 


* Erases B chips in 21 minutes 
* UV intensity: 6800 UW/CM? 
• Size: 9.0°L x 3.7W x 2.6'H 

• One-year mfg's warranty 


15712 DE4  8-Chip eraser 


HOT SPECIALS 


40MB МЕМ Hard Drive...$199.95 
. PO/XT Case w/ 150 Watt 
T Power Supply .............-.89.95 
. 2400 Baud internal | 
ОЈО ета 130.95 
. 2400 Baud external 
modem ................. «49.98 
Serial Mouse. ...............13.95 
8-bit MFM HD Controller ...69.95 
PS2/AT 106-Keyboard (82)/ 
keypad (24) set ...........99.95 
hs serial/parallel 
| En . 
49. 16-bit IDE hard disk 
controller ............ «e». 17. 
PC to TV Converter Box...199.95 


Portable IC Tester 


Qur hand-held IC tester is an 
easy-to-operate, cost effective unit 
that includes excellent functions. 


« Supports TTL, CMOS, DRAM 
41, and DRAM 44 Series 
• Size: TL х 3.625'W • One-year warranty 


73525 Portable IC Tester 


93081 
52978 


1355 Shoreway Road 

Belmont, CA 94002-4100 

FAX: 1•800•237•6948 (Domestic) 
FAX: m eee (International) 


Call lor our new 1994 Catalog today. 
© 1994 Jameco 7/94 


New Hours: 
- 5PM PST 


Your One Stop Component & Computer Source „ут. 


JE725Kit 2.5" High Red 
6-Digit Display Clock Kit 
єн à 3 


• 2.5" High Red Displays * 6-Digit Display 


KH Includes: PC board, components, 

wall transformer and complete 

instructions (183 pieces) 

Digital clock features: » Bright red LEO 
displays * Size: 2.5"H • Six digits display for 
hours, minutes and seconds * Allows you to 
salect either standard (12 hr) or military (24 
hr) time • Ideal for usa in home, offica and 
military settings • Rad lens/case not included 


109268 Assembled digital clock... 49.95 


Jameco ABS 
Speedy Boxes 


Will not crack or split when drilled or punched, 
PCB mounting slots on all four sides and the 
lid has a lip for precision fit (adds 0.4" H). 
Complete with four screws and lid. Color: black 


PartNo. Stze(LxWxi)  — ^ Price 
18921 — 3125'x20 x 0.875"......... $2.25 
18913  4875'x25'x15"..........-. 2.49 
188922 3 60'x35'x1.875'........ MT 


18905 . 75'x425' x225' .... 


Jameco Prototype Builder пабе 

The Јатесо Prototype Boards аге designed to 
fit into ABS Speedy Boxes. These pre-cut 
boards will allow the builder an immediate 
start on prototyping circuits, Each board has 
2 or 4 mounting holes. Drilled holes: .040* 
dia. on .080" square pad оп .10" x ,10" 


spacing solder mask. 
EAM Wu 

Рай Мо. Sie(LxW) Fig Price 
105099 2.70° х 1.60" 18921 .......$3.95 
105128 440°x200"  18913......... 5.95 
105152 5.50°x3.10"  18892.........6.95 
105161 7.00“ x 3.60" 18905......... 8.95 
106551 Мт. Hdwr. КИ. (4 sets).......1.19 


Call for complete line of boxes & PC Boards! 


° FCC approved « One-year warn lui 
95151 486DLC 40MHz............... $419.95 


Desktop slide casa w/ 
200 Watt power supply....... $129.95 
95 


Desktop flip top case ............ 39.95 
Vertical casa w/ 300 Watt 


power виррї.................... 229.95 
20546 Mini vertical case w/ 
200 Watt power supply ........ 119.95 


7 Outlet Surge Protector 


ans 


e15Amps, 120 VAC «Clamp. resp. time «5 nsec 
98749 Power Strip (SL Waber)........ $9.95 


WE DARE YOU TO COMPARE 


| STORAGE SUBSYSTEMS — SUBSYSTEMS 


= We can custom configure any subsystem 
from 100M8 to a Terabyte - Coll for prices 


| TORAGE SOLUTIONS FOR ANY 


OMPUTER SYSTEM ON ANY 
PERATING SYSTEM. 


REMOVABLE, 
HOT SWAP, 


SUBSYSTEM 


SOLUTIONS FOR 


AUDIO VISUAL 


TOWER 
SUBSYSTEM 


TERRABYTE 
RAID 
SOLUTIONS 
FOR ALL 
SYSTEMS 


= T bake - 1 р 
4 = DER an - 
- ` с эч М 
Р ^ -— — 
a Eae. 
~ 


1-800-989-3475 


SAG 


ELECTRONICS 


Returns moy be subject to restocking fea. ДА} rears? be ocepized 


SEVEN 3.5° DRIVES, 


RACK MOUNTABLE 


MICROPOLIS RAIDION 
UP TO 93 68 RAD 


05/2, NOVEL АЮ 


867 TURNPIKE, NORTH ANDOVER, MA 01845 
TEL (508) 682-0055 - FAX (508) 689-0180 
| OFFICES: MASSACHUSETTS & PENNSYLVANIA 


2 

R 

n 

3 

1 

9 

8 

B 

8 

9 

W 
51434008° 2912 FH Ю 
A4 STISISON-W" 4100 35 8 
ST4108008-W" 9080 FH 1 
IDE 
ST3M5A 130 r 6 
S132434 27 T 4 
513290А** 260 r № 
STIINA 341 T 12 
$[35504 — 452 [г 12 
5136554*%* 545 r 2 

CONNER 
TYPE MB SIZE SEEK 
CFAIZ0S-A 170 r ЇЗ 135 
(FS2104 212 F 7 $ 14 
(P302544 250 r M $m 
CFA3405-A 340 r AM ИЗ 
(F54204 420 r м $ 22 
СЕР1О605 — 1060 r у 5 M8 
QUANTUM 

TYPE MB SUE SEER PRICE 
LPS270S-A 270 r b 5 W 
[Р53405-А 340 r 2 5 28 
[Р55405-А — 540 r 0 S 402 
P0122559 — 125 35 0 5 884 
Р018005 1800 35 Q 5 94 
IDE 
02340 340 r H 268 
00240 420 r у 3 275 
W02540 — 540 r B 5 3X5 


+ VP3107 1075 j 8 $ CALL 
DSP3210 2100 3.5 9 51300 
⁄ VP3215 2150 r 8 $ GL 
DSP5400 4000 FH p $59 
7 SP3430 — 4300 45 9 $ OU 


SYR WARRANTY 


TYPE MB SEEK PRICE 


SCSI 


SIZE 


4m 1005 

2n 10750 

1936 3050 FH 
4410 4100 3.5 
199 9080 FH 
IDE 

22ЮА 035 35 
2274 1750 35 
AUDIO VIDEO 

2210Y 1050 3.5 
2217 ¥ 1750 35 


SPECIALS 


SIZE 
T 
35 


МВ 
16B 
1.7GB 
^0 35 
308 5.25 


OPTICAL SOLUTIONS 


PIONEER 
ORM-602X 


6 CD MINICHANGER 2Х SPEED $ 8/5 


ORM-604X 6 CD MINICHANGER — AX SPEED $ 1150 
DRM-1804X 18 CD MINICHANGER 4X SPEED $ 1990 
JUKE BOX 

OPTICAL JUKE BOX 20 GIGABYTE $ 7079 
OPTICAL JUKE BOX 40 GIGABYTE $ 14500 
OPTICAL JUKE BOX 180 GIGABYTE 548000 
MOST REWRITABLE 

RMD 52005 256M8 35MS $ 925 
| TAPE DRIVES 

TYPE MB Sut — SEEK PRICE 
WANGDAT — 3900 2-460 — 4MM 850 
WANGDAT 3200 4-868 4MA 5 930 
WANGDAT 3400 B-16 G8 — 4MM 51040 
SONY SDT2000 2% 4MM 5780 
SONY SDI4000 2-408 4MA 5 840 
SONY 5075000 4-8 GB 2M4 5 988 
DEC DLT 4060 20% OT 53175 
EXABYTE 8205 2568 ВМА $1357 
EXABYTE 8505 5 68 $2070 


ВМА 


MULTI MEDIA CD-ROM Bare Drives 


TYPE MS Sut SEEK PRICE 
CHNON 005535 280 2X — 254K cache $ 320 
TOSHIBA 410) 280 : > $ 29 


TOSHIBA 340] 200 — 2X 256 Kcarhe $ 315 


30-DAY MONEY BACK 
GUARANTEE 


CUSTOMIZED SOLUTIONS! 
WIDEST SELECTIONS! 


Ф TOLL-FREE TECH SUPPORT! 


NETWORKING PRODUCTS 


MODEL? 
NOVELL 


401+ 40 5 USER 
401+ 40 25 USER 
4014 40 50 USER 
401 4 40 100 USER 
V3H $ USR ү 
V 317 25 USER $2056 
¥37 50 USER $2779 
ү 3.12 100 USER $389? 
INTEL 
ETHERNET EXPRESS 16 COAX 
ETHERNET EXPRESS Ю 8-1 
ETHERNET EXPRESS 16 COMBO 
ETHERNET FLASH 14 COAX 
ETHERNET FLASH 16 BIT 
ETHERNET FLASH 16 COMBO 
BOCA 
BEN 100 10 B-T 
BEN 300 COMBO 
BEN 210 8 PORT CON. 
140 GB TAPE LIBRARY 


UNATTENDED BACKUP IN 16 HRS. 


* Intel Pentium 60 mhz 


~ 16 MB RAM up 
* 256K coche 
* Availoble drive bays; & externol, 
2 internal 
= One EISA SCSI II controller 
* Six EISA slots, Two PCI slots 
ғ 1.2" + 1.44" floppy drives 
- КХВ + UL Certified 
$ 6025 


3.5 GIGABYTE SOLUTION $ 4700 
CALL FOR CUSTOM CONFIGURATION 


S*A*G expert technicians ond knowledgeable sales PRODUCT: We carry a full line of all storage 


personnel have been providing hard drives and stor- 


оде sysiems to the international computer service 
industry since 987 We hove been salislying the 
technical demands ond needs of people who reploce 
ond upgrade computer systems for major corpora- 
lions wordwida. 


proucts Coll for any product. 

PRICE: Volume discounts ovail-oble 

Call for current prices 

TECH SUPPORT: Toll-free Mon-Fri FAM. 6 PM 
Easiem Stondord Time 


DELIVERY: We offer immediate delivery and have 
o 92% rate of shippingthe some day. 

PAY MENT: VISA, MasterCard. Corporota, 
Goverment ond Educo- tional purchase orders ore 
welcome. No Surcharge For VISA, MC or СС». 


Circle 209 on Inquiry Card. 


* 9 gigabyte SCSI 11 drive, TI ms seek 


." m ACR US 
Е. 
L WI 


у 50, 000 ) pages ої technical. . 
hardware information 


at your fingertips. 
The Complete PC Hardware Reference. 


The Micro House Technical Library on CD-ROM provides technical 
a es and configuration information on over 1500 different 
ериш products. We've taken thousands of hardware 
.. product manuals and extracted the vital information you 
“need. Locating main boards, network interface cards, 

h hard drives, hard drive controllers, and I/O cards 

` (video, sound, modem, serial, parallel, CD-ROM, etc.) 

is now a reality. This feature rich CD-ROM 

even includes drivers and support software, 

from the manufacturers themselves! 


MICROSOFT. 
COMPATIBLE 


It runs with 
NetWare 


MICRO Call i 
800-926-8299 
for additional 
Microsofts a registered trademark and Windows and е | E 
he Wows Lor derer o елй Copan. information! 
The Micro House Logo is а registered trademark. "E * 
Micro House International Inc. +4900 Pearl East Circle ШИШ * Boulder, С 20101800: * 303 443-3388: * Fax 308 449-3323 Ref: Part# TCBYTA 


Circle. 498 on Inquiry Card (RESELLERS: 199). 


Good looks and versatility. 


an unbeatable combination! 


| шы computing on {һе go, Galizia's 


premium leather CompactCase" 


provides safety and portability for 
all your equipment and materials. 
Made of rich top-grain leather with 


" "ul 
= я 


= 


genuine hand-stained mahogany com- 
partments and quality brass hardware, 
this workstation accommodates most 
manufacturers' notebook computers 
and peripherals—printer, cellular phone, 
fax machine, external drive, modem, 
power supplies, cables and more—and 
| allows your equipment to re- 
с A main cabled. 

| Just open the CompactCase 
and you are ready 
for work. This 
versatile case is 


available in black 


The CompaciCase has ОЯ 
expandable double storage Ns 
pocket on the back panel ior ^ 

documents, elc. 


or burgundy. 


" qum Retail $449 in Top Grain Leather 
$349 in Water Resistant Ballistic Cordura 


For information on other models 
or to order, please call 


800-883-2273 


310-763-2184 or fax 310-637-6595 


Reseller and OEM inquires welcorne. 


— shown with NCR Safari 3180 Notebook ДЕЙ. 


AT&T 3610 Cellular Phone, Niscan Page Scanner and Canon BJ-10ex Printer. Circle 268 on Inquiry Card (RESELLERS: 269). 


Notebooks 

Thinkpad 750C (Multimedia) 

Thinkpad 350/350C 4MB RAM 150/250MB .......... 
Thinkpad 750/750C 4MB RAM 170/340MB 
(Please call for prices and availability 

PS/ ValuePoint Local Bes systems 

6381 W50 486DX2/66 4/212MB 

6382 K50 486DX/33 4/245MB..... 

6384 N70 486DX/33 4/340MB ... 

6384 X70 486DX2/65 4/340MB... 

6384 V50 486DX2/50 4/212MB 

6384 V71 486DX2/50 4/340MB 

Mini Tower Models 

6387 N50 486DX/33 4/212MB ................................ 
6387 N70 486DX/33 4/340MB 


6387 V81 486DX2/50 8/420MB 

6387 X70 486DX2/66 4/340МВ...................... 
6387 X91 486DX2/66 8/527MB 

Ali models includa DOS + Windows + mouse 
Pentium Modals (New Release) 

6384 model 189 P60/D 16/424MB 

6384 model 189 P60/D 16/5274MB 

(with PCI local bus) 


NN NOVELL SPECIALS 


Netware 3.12 Netware 4.01 


8450 
..... Available 
Available 


5 users 


«545459619252a24259 917 P V OERS ГИ WO Q airececocsasoato»ro 
evene 


9369405400 Pav a1 344 


LEE STEET 


NOVELL BLOW OUT 
LIMITED QUANTITY. CALL 


ACS computer systems 


eneaeitee 


ACS IBM SLC/66MHz + mathco 
ACS IBM 75MHz + mathco .... 
ACS INTEL DX2/66 + mathco 


Фчоточото ня 


& 1.44MB Floppy drives, Orchid 2MB VLB 1280X1024 
VLB Controller Viewsonic 15 15" Flat Screen Monitor, 
DOS, Mouse Windows 


NEC Technologies 


Mid Tower case, BMB RAM, 540MB Hard Drive, 1.2 MB 
Epson 


BRAND NAMES 


LOW PRICES 
LEADER 
SINCE 1983 


We export with International Warranty 


HEWLETT 
SYSTEMS PACKARD 
Omnibook 430 2/40MB 4/105MB...................................... 1099/1299 
Omnibook 4306/105MB ......................................................1{1% 
Omnibook 486/25 4/40MB ......................................... — all 
Netserver LM DX2/65 16/535М8/168..................................-..... call 
Netserver LM 5/60 160MB ...........................................—...... call 
Netserver LM 5/60 16/1GB/2GB ................ eerte call 
Netserver LE DX2/66 8/535МВ.................................›...... call 
Netserver LE DX2/66 B/16B ................ eene n СВ 
Plotters 
Drattmaster RX...................- — — — SVE 
DesignJet 600/650C ... " m- ae — |, 
Printers 
HP DeskJet 310.................... 300 НР1200С/рз.......................ф call 
о ЧР 1345 ScanJet Iip/llex............. call/845 
HP 44/4М+.................. 13B0/call HP 4LAML.................... 645/909 
DEskJet 520/560 ........... 215/547 HP 4PAMP ................. 845/1320 


HP 4SIMX/ASI.............4159/call 


POOP SE SCORER DROP ET RU EF ARTE RD 


Notebooks 


1T1910/1910C 4869X/4/120MB ....................................................... 


T1950CT 4850X2/40 QUOMBCAWMD........... modi cell | New Cost Effective Servers 
T3400/3400C 4/120MB..... riens О Prosignia VS DX2/66 Model 1........................................... CALL 
T4700/4700C DX2/50 4/200/240MB..... call der m: DX2/66 SCSI S35MB/1GB................. — CALL 
T4800Series 75MHz Systems (with айфїо)................................ „ан | es 
TEXAS INTRUMENTS RR . Proliant 1000 DX2/65 5/50 тобе... CALL 
Proliant 2000 DX2/65 5/60 тобе... „САЦ. 


Т4000Е DX2/50 4/200MB (active color)...... 
Т4000Е 486/75 MHz 4/340MB/455MB (with audio)..................... 


259 ЖОН ЖЕЙ ЖЕЛМЕ _ | 


Versa 486DX2/40 4/200/340MB (color & mono).............................. 
Versa 486DX2/50 4/200/340MB (Color & 000).............................. 


Actionnote 486/50 4/120MB/180MB....................5. mme 
Actionnote 486/50C 4/180MB .............ecee nme 


Conner 1.2GB 
Maxtor ЙГ rre 


. COMPAL 


Concentra 4/25 4/120MB 
Concentro 4/25 4/250MB...........1399 
Concentra 4/33 4/250MB...........1650 | 


Contura Areo 4/25 4 AMB/1 7O0MB.....2.......... a... 10 


limited 
quantity 
available. 


1299 


LTE Lite 4/40C MHz сее... CARL 


LTE Lite ASOC MHz 5еПе$....................................................... CALL 
LTE Lite 4/40CX & 4/50CX MHZ series... esse CALL 
LTE Lite 4/75 MHz with SIOMB disk ......................................... CALL 
(all new LTE Lite models have PCMCIA siota) 


ProlineaDeskiop Series 
Prolinea 4/255 А120МВ/240МВ..................................... 


fik эз зге чут өз qp |a VY VICIT OTE а т эч RT DOTAGUdAR E448 (OD C4 PD 


f rotirea 406 Afg40MB.................... POG зе а УРИ = РА OHH Я 815 


Prolinea Mini Tower Series 

Prolinea 486/335 saries .................. — 1420/1559 
Prolinea 486/335 CDS 4/340MB ...........................................80®61@! 
Prolinaa DX2/50 4/340MB/525MB .................................. 1899/2230 
Proline DX2/66 4/340MB/S25MB .................................. 2099/2299 
Enhanced Prolinea Series الس‎ 

Prolinea 486/335 serigs.... enn ll 


Prolinea 486/50s & 486/66. serias .. ——— — 

Prolinea 4/(00MHz series... 

Deskpro XL Series (NEW RELEASE) 

(integrated SCSI & PCI + network card + audio system) 
&/270M 


ЕТТТ 


ГЕТЕ 


Deskpro 5/66M & 5/66 &/525MB .................................... 


Proliant 2000/4000 5766 model а... 


“call tor Micropolis, Quantum, 
Fujitsu, Toshiba 


„189 


ADAPTEC CITIZEN EPSON MOUNTAIN | TEXAS 
sme. BOCA INTEL HAYES KINGSTON маа INSTRUMENTS 
' CALCOMP CREATIVE LABS MAYNARD LOGITECH MEGAHERTZ 
MultiMedia PRINTERS 


Complete package | Epson L0870/1170.... „440/590 
proAudio Multimedia Sysiom i pe" NEC 3v/4FGe....................... 480/570 Intel 14.4 PCMCIA..................... EU ی س‎ im 
— pson 1-———— 
Fusion Double CD 16 int. ——— 285 NEC 5FGe/5GP enacsecqasevoupd 1 050/1199 U.S. Robotics 14.4 fax S/R 22e20249 1 20 Epson Laser 1500... eee 
меми. NEC GFGP/3PG................ 2099/2399 24/9600 Fax Modem .................... 55 | Epson Laser 1000.............. Ийнин” 
а Epson Stylus 800... NN „.340 
— 125/150 ^ MÀ й е EK Notebook Upgrades OKI ML320/221 ... ........318440 
Sound Blaster 16 SCSI/SCSI ASP ...1B0/229 АР TERT med 130MB hard disk.................. special | OKI MLS9059 ........................ 440585 
CD-ROM Drives ІВМ BLC3/75MHz + math-co....500 — o4a MB hard disk special OK! OL410E/810.................................... 045/899 
"— RR VLB/IDE Controller 35 a: Canon BJ 105X/8J-200E ....................260/310 
төөнө өөө 340MB hard disk..................special | Canon BJ сё00..........................................865 
Киир IBM Tomhawk VLB 1MB..............95 520MB hard disk ..................spacial Kodak DICONIX 180S1..................-. NEP ^ 
ищи Нар AMD 486DLC-40MHz...............199 ۾„‎ —— — "^ pex iim e. EON | 
Toshiba ТХМ 3401 (inVext)................. call | Cyrix 48651.С/33....................... gg _ “Purace y paq, lom, jor | 
Graphics Card & Controller — | PageMaker 4.0 (PC/Mac)......299 105118, 2805, Dell or any other Tape Back-UpDrives | | 
Diamond Viper 2MB РСІМ.В........350/330 | ' 20% aer 4.0 и ас)... notebook with large hard drives. р 
Diamond Stealth 24 VLB/1SA.......... 175/175 | Intel Satisfax 400/400E ....... 299/330 Colorado Jumbo 120/250 Int ........... 110/179 
Stealth 32 2M8 VLB/PCI ................. 225/225 Colorado Trakker 120/250 Exi ..........220/354 
ATI Ultra Pro 2MB ISANLB............. 350/350 Syquest 8B meg kit IME ............... 480/560 
ATI Ultra Pro 2MB EISA/PCI............ 399/450 ت‎ m a а а — acd 
Orchid Kelvin (64-bit) 2MB .................... 240 alorado Power lape ‚Ж 
Orchid 1280 d н — ОЙ Ошак 200950 series ——— р САП FowarPU Monel Colorado Power Tape 4GB Ext............... 1365 
Quadra 800/840 series ...................... call Power PC 6100/60MMH2z ..................... Call | Wanatek 525MB/1GB Int 560/720 
Adaptec 2940 PCI SCS! Kit.................... .289 | | angte nt..................580/7 
Adaptec 2842 VLB kit..............................299 Quadra 600/605 SOTIBS ............ eren call Power PC 7100/66Mhz...................... call Wangtek 4GBlnt.................................- 1099 
Adaptec 2742 EISA Kit... 320 | Mac Powerbook series ...................... call Power PC 8100/80MHz ..................... Call | we also carry Exabyte, Mountain, віс. 


Computerlane.. 


Circle 263 on Inquiry Card. 


s - s = а i Compaq 5 a Registered Trademark of 
Corporate Accounts O utsi de Cal ifo rnia: 1 -800-5 26-3482 RNE ae الا ہے‎ 
Volume counts — Inside California: 818-884-8644 • FAX: 818-884-8253 — олате 
Consultant Orders 7500 Topanga Canyon Boulevard, Canoga Park, CA 91303 nig cir aei 
"рте Hours: Monday - Friday 9 -6, Saturday 10-5 Prices subject о change without пое. 
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BYTE Reprints serve as 
high-quality, inexpensive 
promotional tools for: зем 


* Trade show handouts 
* Direct mail campaigns sonar onal 
* Dealer/distributor promotions 


• Training and educating key 
personnel 


e Presentations at conferences/ =4 THE FUTURE OF NETWORKING 


=| © ATM: Backbone of Your Next Network noui 


seminars 3| e hee Pumping fr thes ва. 


на рањ + j түү үрөн г" 
ай 


es DENM O Ll ee Te m 
amens الل‎ — jw, РАЈА wet 


And there's more! 

* BYTE reprints can be customized 
with your company name, logo, 
product picture, etc. 


* - lene ant чат he 
"- 


Call today for information | = = = — — 

and quantity prices. | — : 5 ТЫНЫН 
susan Monkton SaaS шы 
BYTE Reprint Department 
One Phoenix Mill Lane, Peterborough, NH 03458 
Phone: 603-924-2618 
Fax: 603-924-2683 


Minimum order: 500 
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The Magazine of Technology Integration 


URGENT—YOUR INPUT NEEDED 


Dear Header—The BYTE State of the Art section is devoted to delivering in-depth information about specif- 
ic topics in computing on a monthly basis. In the December 1994 issue, the State of the Art section will cover the 
technologies and strategies involved with Agents and Smart Software. 

Agents are software objects that encapsulate your needs and preferences, allowing them to act independent 
of your direct supervision. In the future, you could be using agents to schedule meetings, access information re- 


sources, and manage complex processes. 


To ensure that our coverage is in tune with your needs, we request that you fill out the following questionnaire 
and fax it back to us. It will tell us about your needs and interests, and help us focus our coverage of agent tech- 


nology to best address your concerns. 


Of course, questionnaires such as this are necessarily limiting. If you want to tell us your ideas about agent 
technology, please contact one of the SOTA section editors at the following E-mail addresses. Thank you. 


Bob Ryan, b.ryan Q bix.com 
Russ Kay, russellk  bix.com 
Scott Wallace, swallace @bix.com 


AGENTS AND SMART SOFTWARE 


Does your company or department use any Al-based 
software? 


Yes Мо 


Does your company or department currently use a 
network-based document management system such as 
SoftSolutions or PC Docs? 


Do you receive personally more than 20 E-mail messages 
per day? 
Yes No 


Do you make use of on-line information database services 
such as Dialog? 


Are you connected to an on-line news service? 


Yes No 


Do you own a PDA (e.g., Newton MessagePad) or plan to 
buy one within 12 months? 


No 


اپ نٽ 


Does your company or department use a group scheduling 
package? 
Yes No 


Are you involved in either process reengineering or 
process control? 


Yes Мо 


For the following, please rate each topic using this scale: 


Not at all interested Very interested 
1 2 3 & 5 


. document image processing with OCR 
____ Information search and retrieval 
___ information mining/refining 

— distributed computing 

— PDAs 

. Wireless communications 

_____ Al-hbased process control 

. On-line information services 

. . group scheduling 

. . automated work flow 


Comments: 


ABOUT YOU (OPTIONAL) 

Name 

Title 

Company 

Phone 

E-mail address 

FAX the completed form 

(without a cover sheet, please!) to (603) 924-2530 or 


(603) 924-7620. If you don't have access to a fax, you can 
photocopy the form and mail it to: 


BYTE December '94 SOTA Survey 
c/o Market Research Dept. 

One Phoenix Mill Lane 
Peterborough, NH 03458 
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Circle 204 on inquiry Card (RESELLERS: 205). 


Add COMPLETE i imaging to your apps with 


opCH оТ оё 
oBlf «Л о 
oTGA oJFIF ofp 
oBMP CCITT oPCD 
oDB CMP ор] 
ШР CAL RAS 
° 5 oP ofMORE! 


-PC Magazine, March 15, 1994 


Read • Write * Print • Dither 
Display * Process * Convert PLUS 


If your applications use graphics -- any graphics -- get LEADTOOLS .: family of 
sophisticated imaging tool kits for developers. High level functions give quick and easy integration 
and low level calls deliver control. Plus, get the fastest, tightest compression available. LEADTOOLS 
supports over 25 graphic file formats and is available for six different programming environments. All 
tool kits have at least one sample application and source code. 


LEAD Technologies is a leading supplier to OEM's. Current customers include Corel Corporation, 
Sharp Electronics, Truevision and over 1,500 others. 


Of course, LEAD Technologies offers an unconditional 30-day money-back guarantee and FREE 
technical support on all products. 


Call for complete info and FREE demo disk! 


1-800-637-4699 


LEAD Technologies, Inc. « 8701 Mallard Creek Rd. Charlotte, NC 28262 « 704-549-5532 • (Fax) 704-548-8161 + CompuServe: "GO LEADTECH" Converted fo gray scale 


and a lot more... 


HIGH PERFORMANCE 

At 180,000 cps parallel and 115,200 bps serial, Buffalo boxes 
аге the fastest. Up to 16mb of buffer available. 

FASTER PRINTING 

Sharing devices so fast they speed up printing using Windows. 
15 twice as fast as the new Windows Printing System. 


commen — ——— — We also make 72 contact 

0 users. Optional printer selection software i qE | r 
included. Connect with standard parallel and serial cables. PC $ ‘i av d dut 5 1 
FLEXIBILITY 


Eleven models in all parallel, all serial or in combination. 
Contigurable 1/0 options. Models are easily cascaded together. 4 | I1 t= 
VALUE _ ЕЕЕ 


“® ЇЇ -— IAM 


MIh non-buffe red: tuloswitche 5 slari ng at $59 and intelligent 2805 19 th SI 1 SE, S alem, OR 97302 


in ed is Н, 
ef 05 
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Rack Mount Systems 


Designed for efficiency and 
versatility each Recortec 
rack mount system 


compactly houses, moni- 
tors, computer peripher- 
als, hard and floppy drives, 
display cards, cooling fans 
and power supply. Don’t 
pay for any of the extras 
you don’t need; mix and 
match components and 
make your computer 
system purchase more 
cost-effective! 


1290 LAWRENCE STATION ROAD 


RECORTEC 


` Recortec's new Universal | Modular = | 
` system (UniMod™) offers you a versatile — 
` selection of modular components suchas — 
computers, monitors, and keyboard | 

‘video switches... in a variety of chassis — 


options so you can design a customized 


| system Шш best suits your pe 


Warranty. АП WO зз mount products 


are backed with a one-year warranty. 
Free Catalog. For a free copy of Recortec 


` products catalog, call us today at: 


RECORTEC, INC. 


J 
pl 


17 " Ultra VGA Monitor 


Recortec's exciting new 
17" Ultra УСА color rack 
mount monitor model 


RMM-237 is a multi - fre- 


"^| quency, multi-scanning 


monitor containing a 
microprocessor-based 
digital control system, with 


1280x1024 maximum non- _ 
interlaced resolution and Ё 
а 0.26 dot pitch, INVAR EE 
mask tube. Ruggedly built 


and encased, it is the 


perfect choice for your | 


rack mount applications. 


e SUNNYVALE, CA 94089 © TEL: (408) 734-1290 © FAX: (408) 734-2140 
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Decisions, Decisions, Decisions. 


Downsizing, upgrading, multiplatform environments. 
Today's computer hardware issues are more numer- 
ous, more difficult, more critical than ever. 

So how do companies make decisions? 


They count on you — the BYTE reader! 


Decider, Decider, Decider. 


It Doesn't Get Bought Without BYTE! 


Your 
e Rackmount System 
Ne Source - 286, une: ISA / EISA / VESA 
ГО [ • Rackmount Monitors 
trial Computers - 10", 14" and 20" 
„ = ў T К. Басма nr S | if = 
Bn "E -L | Slots & 500V ا‎ 


E a FF 


Tel. : (ВОО) 927-5464 


single Board Computers 


L 


Sewing you sence. 1979 


= ЈОВ Microdevices’ = eis eee 


1850 SOUTH 10TH STREET, SAN JOSE CA 95112-4108 


This system provides | q Modular Circuit Technology's motherboard features a 32-bit 
outstanding performance, CET VESA Local Bus for quick data transfer! The VL Bus enables 
thanks to Intel's =a | your CPU to share information with 2 other interfaces at 
powerhouse 486DX2 and Lx = speeds up to 33MHz. The 32-bit cache architecture allows 
VESA Local Bus' swift | gum more data per cycle. The VESA Local Bus gives you the 
throughput. к че added advantage of economical upgrades—standard 8 

• 66MHz 80486DX2 CPU. Bil" = 4 and 16-bit ISA cards plug right into the motherboard. 


e VESA Local Bus compat. E • 33MHz Intel 80486DX or 66MHz Intel 
| « 261Mb 16ms IDE hard drive with 64Kb cache 80486DX2 CPU 
• 14" non-interlaced 1024 x 768 .28mm VGA mon. * Uses 256K x 8, 1M & 4M x 9 80ns SIMMs 


; | (ØK installed) • DESQview 386, Novell 
« 32-bit VESA Local Bus video card and IDE card ( E> 
. 4Mb RAM expandable to 32Mb on-board | © ZIF CPU socket for upgrades, eight 16-bit NetWare & OS/2 compatible . 


| JDR-V486-66 MCT-M486VL-66 oe : 
• MS-DOS & Windows 3.1 compatible M486VL-66 66MHz 4880Х VESA local bus ... $599.00 


OverDrivc!" Processors 


SALL FOR CURA T i BOXDX20DP-66 19. | take vour 486 CPL [3 PITT : 
r - те d Plugs into 33MHz 4855Х or | ! cer zi з Р ЖШ | 
Part # Size Speed 486DX OverDrive socket ug 
1MX9-80X3 1M x 9 80п5 Р BOXDX20DPA-66 $419.95 
1MX9-50X3 1M x9 60ns Replaces 33MHz 486SX or 486DX CPU 


AMX9-80X9 4Mx9 80ns / BOXDX20DP-50 
ы Plugs into 25MHz 486SX or 


В BYTE CUSTOMER LY! 
BOXOX200PR-50 $289.95 
' omes M X 3 ка Replaces 25MHz 4865Х or 486DX CPU 
af E BOXSX20DP-50 


н $249.9 
2MX36-70 2Mx36 70ns . Replaces existing 25MHz 4865Х 
4MX38-70 4M x 36 70ns : with 50MHz 4865X2 


This card is ideal for diagnosing system Wh —— и Ls | Plugs into your computer's 15-pin VGA 

boot-up problems because It does not 1 If vou purchased апу item froi connector and converts the signal for 

require any software to operate. ear niu 5 und use on your television. 

* 286/386/486 PC compatible card me Pe ست‎ - | = б = al "Y | e Converts 640 x 480 up to 256 colors ae 
e Displays power-on self-test codes JU пауза e it b * Composite NTSC output using 


* Works when software won't ur orice. cali us with the RCA socket & S-Video output " 
boot computer à using female S-Video connector * 


e Includes AMI Diagnostics — var, бий L hh | s e JetFighter Il, Prince of Persia & Spectre Challenger 
PEONES sahe Ж. LLLI 


‘Combo Floppy Drive | Seagate IDE j 
D EV er Ser 261MB DRIVE' 
| Upgrade to a new high-quality, high-capacity Seagate drive. These 3-1/2" drives 
are designed for general purpose, medium performance applications. 


ST-3145A 131Mb, 16ms, IDE 

ST-3243A 214Mb, 16ms, IDE Р NE 1 

ST-3290A 261Mb, 16ms, IDE . | ^" Note: Please order 
ST-3391A 341Mb, 12ms, IDE и e" HD-MHW slot 
ST-11200M —  1.05Gb, 11ms, Fast SCSI-2, 1 | adaptor ($9.95) to 
ST-31200N 1.05Gb, 11ms, Fast SCSI-2, 1" ; ; mount 3-1/2" drive 
ST-41650N е 4 in 5-1/4" slot. 
ST-42100N 

ST-12400N 


Colorado's Jumbo internal tape drive nos „ ТЕШЕ... ES > 
stores up to ona E ا‎ i. 
mini-cartridge, using data compression. "adu d B uw Ж бак | hs — 4 
* 8088 and 286/386/486 PC, QIC-40 RN EC л. 16-bit 286/386/486 PC С AES Bn 2з E 

read & QIC-80 read/write compatible b. compatible card = T ON es zi COMPONENTS 
* Up to 6.7Mb/min. transfer rate; 5-1/4" batt height • 250ms avg access time , 2 SS 

drive w/DOS backup software, tape & manual e Drive, interface card, cables, MS-DOS < 1 BERENS | CALL TOLL-FREE 

extensions, drivers, Software & manual E FOR m xim дейри 


DC2120-BULK DC2120 Five-lape package $89. 3 
QIC80-BULK Preformatted five-tape раска ' СБВ0М-2!........................................... $189.95 


Toll-Free Fax Ordering — Local/International | 
ЕЗ e ка Sales 800-938- 5000 800-538-5005 408-494-1400. — gore pay е 
TERMS: Ft theapiag A плава исле $5.00 der graagd B 57.50 for шт. Dee dati 1 Ib. and Гарун crée map regaira абалтан shipping charges—rcrsatact aar Sabes Dep. Гон The cope тыу 


алаг. CA гаі ets erat Їйїн agplicabis gales lar Freer rabjai 5a change milhon] aplica, Tig oe mal гн ЕНИН far ураар) acres, Wa reum ê right be irre: даал пен By Phone or hax 
mad ib "- ute mamanii. All merehaedise subject ba gria sales. А Тый гару al eas Lema H Haa ope regie. tems pirtares may ПР be regrezseniaxilag. ДОН, fhe 203 loge 
JUR Mcrplevices, and Ihe MET loge are regiciered trademarks af JUR Micredewices, lec. Modaiar Circeil Таса ісу tà a trademark of ШИЙ Шїгїр. lat, Cegpright 1994 JOR Microderitmi. 
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delivery and security ceret] 
The TimeWand II offers the | 
durability and computing power 
necessary in applications ranging 
from hospital patient care to 
warehouse inventory. 


reader small ERE: to fit in the 


_ palm of your hand, Videx has a 
bar code reader for you. 


The TimeWand I offers credit-card 
sized portability, ideal in time and 
document tracking applications. 
The rugged DuraWand can take information kit on Videx 
the punishment typically found in portable bar code readers. 


See us at PC EXPO, booth $4766 
1105 N.E. Circe Blvd., Corvallis, OR 97330 [ Videx | 
503-758-0521 * Fax 503-752-5285 


Videx, TimeWand, and DuraWand are registered trademarks of Videx, Inc. GCO462B 


Call today to receive a free 


Circle 233 on Inquiry Card. 


CONTROL 


| ALL YOUR PC SERVERS - 
FROM ONE KEYBOARD & MONITOR 


nsole o (i) 


17% | 


WT 1 Master ГҮ, 
i bat) AIV 


COMPARE QUALITY 
AND PRICE PERFORMANCE! 


* Save Space, Cut Costs & Centralize 
Control with 100% Reliability 

* "Plug and Play” Any Mix of PC/ATs 
& PS/2s; Supports All Video 

e Desktop or 19" Rackmount Models 
for 2, 4, 8, 16 PCs, Expand to 64 


* Keyboard Emulator for Error Free 
PC Autoboot and PC Operation 


* AUTOSCAN™ to Monitor АП PCs 
* PS/2 & Serial Mouse Support 
* Remote Access up to 150 Feet 


* Thousands in Use Worldwide М © 
GSA Schedule for US Fed. Govt. ^ 


RCI 


RARITAN COMPUTER, INC. 10-1 Пепе Court, Belle Mead, NJ 08502 Fax (908) 874-5274 


30-DAY MONEY BACK GUARANTEE FULL I- YEAR WARRANTY 


See us at COMDEX/Canada, Booth $L850 

Germany - Elsner Computertechnik, Tel: 49-521-889877 Fax: 49-521-889925 
Japan - Proside Corp., Tel: B1-3-3254-6131 Fax: 81-3-3254-6134 

Taiwan - Raritan Computer Taiwan, Inc., Tel: 886-2 218-1117 Fax: 886-2 218-1221 
The Netherlands - Artelcom B.V., Tel: zi 1442-3313 Fax: 31-10442-3443 
United Kingdom - Kemitron LTD. Tel: 44-244-536123 Fax: 44-244-531043 
For List of Latin American and Canadian Dealers contact RCI (908) 874-4072 
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, PCSS-8FX 


Come 
see us al 
| 7» One BBSCON 
Booth #438 


* 8 ports, rts, 16550 UARTS e "8 rts, 32K-512K FIFO 
* Digi, Galacticomm compatible indows, DOS, UNIX, XENIX, 
o Works with all popular BBS - FOSSIL drivers included. 
Software e RS-232, 422, 485 interfaces 
• 24 MHz Processor 


e Contact your local computer 

G ТЕК. сос: 800-282-4835 

PO Box 2310 Bay St. Louis MS 39521 Phone: (601) 467-8048 Fax: (601) 467-0935 
All product names or company names are the property of their respective holders. 
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LET YOUR COMPUTE R DO THE TALKING! 
E Automated Attendant 


РНИ. con mde 3o ll Unlimited Audiotex 
program control into one full-featured high Bl Voice Mail 
performance software. PC-AT/386/486 based. 

И Talking Yellow pages 


Menu driven. Easy to usc. Full support for 
Rhetorex, New Voice, Dialogic, Bicom, Pika, 

TTI and Intel voice and fax hardware. Supports E Telemarketing 
ушр сор саа Ш Fax Mail 


Bl Fax-on-Demand 


aTech | үлү li Fax Broadcasting 
308« 9 Bl Date/Party lines 

10801 ‘Bismarck A Ave пеат СА 91336 USA r 

(Resellers/Dealers/OEMs/Private labels are welcome) M Int'l Call Back 
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; | 
ON T ВЕ OUT OF TOUCH! 
Talking Technolggy has multi-line voice 
and fax processing systems 50 you can 
ji S in touch with 
y Your world, 


pur Dena Re 516-368-4566 or a Feo 


} 


Complete multi-line 
packages start at $699! 


= = 


TALKING TE TECHNOLOGY, INC. 7 П 


#1785 Анат A Ceblomas Pago 
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> 2 И T p 1. 
dr A 1 ia s i3 f oye р XL! 71 р ө” | 1X1 
пса! Inm 0110 t uai. 


1-800-685-4884 
Demo: 1-510-522-3800 ext. 120 


Develop ene on T 


Burn DOS in ROM 
PC Compatible 


KS2 ХТ equvaleen V40 CPU card $139 - q1 


KI П Д 303- 444-7737 Fax 303-786-9983 


Boulder Colorado 80301-2842 U.S.A. 
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Rackmount Solutions 


RACKMOUNT COMPONENTS - QTY 25 PRICING 
Rackmount Chassis 193x7"x17 $131 
Rackmount VGA Monitor $531 
Pom Monitor Shelf $113 
Rackmount Cherry Keyboard Orawer $200 

RACKMOUNT PLATFORMS - Oty 1 Pricing 

RMS4860X2-66 EISA $1593 RMS486SX-33 $915 
RMSA86DX-33 $1136 АМ538655Х-33 $665 


RACKMOUNT CHASSIS ~ 15 Models up to 20 Board Slots 
SLOT CPU BOARDS — EISA/ISA 486, 486SX, 386, 3665X 
RACKMOUNT MONITORS — Super VGA & Monochrome 
RACKMOUNT KEYBOARDS ~ High Quality Cherry KB 
RACKMOUNT SWITCH — Video/KB up to 12 CPUs 
RACKMOUNT CABINET ~ Modular from 21° to 96° high 


Exctusive International Distributor Program now Available 


VW VALLEY 
Lo INC. 


2468 Armstrong Street, Livermore CA 94550 
(810) 447-2030 FAX: (510) 447-4559 


Circle 236 on Inquiry Card. 


FREE, 288 PAGE 


DATA ACQUISITION CATALOG 
AND REFERENCE GUIDE 


FOR IBM PC/XT/AT, MICROCHANNEL 
COMPUTERS AND COMPATIBLES 


eA/D Boards 

“Signal Conditioning 
'Communication 
ePC Instruments 
eScientific Software 


ПШПШ METRABYTE 
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Senior Analyst 


DATAPRO INFORMATION SERVICES, a McGraw-Hill Company, the world's 

leading source of objective and value added information on computer and 

communications products, is seeking a Senior Analyst in its Information 

Services Division. 

Specific responsibilities include: 

• Tracking, researching and analyzing data networking hardware/software 
products and market trends 

e Analyzing vendor strategies, industry trends and 
marketplace competitors 

• Conducting user and vendor interviews 

• Developing positive working relationships with key vendors and 
industry contacts 

• Making presentations at technology conferences and industry events 

e Writing concise, factual reports. 


The ideal candidate will possess: 

° А least 3-5 years experience in researching, analyzing, and producing 
technical reports and articles (or equivalent experience) 

• Strong knowledge of wide area data network products, broadband 
communications and network management systems 

e Practical experience in custom consulting assignments (Big 6 
experience a plus) 

• Proven communication and platform skills 

° Keen knowledge of multiple product lines and complex information 
techniques (e.g. Client Server) 

e Bachelor's Degree preferred іп Computer Science or Commmunications. 


Datapro offers a competitive salary, a full range of comprehensive benefits 
including a matched 401k savings plan and an opportunity to work with an 
industry leader. Interested candidates should send resumes complete with 
salary requirements to: 
DATAPRO 
ATTN: Paula Lazarich 
600 Delran Pkwy., Delran NJ 08075 
(Conveniently located 15 miles south of Philadelphia) 


24-BIT A/D 7 


CONVERTER 


Programmable data rate, 


$495 gain and filtration 


tically isolated 
Money back guarantee Op 
RS232 serial interface 


800-321-5355 . AG or bato po 


Lawson Labs, Inc. 


74 4th Ave, NW 408 257-5355 or FAX 257-5572 
Kalispell, MT 59901 


We manufacture a broad line of data acquisition products. 
Circle 227 on Inquiry Card. 


The t Solution For Баш Acquisition 


DAP 3200e™ Data Acquisition Proceator™ — "ы 
Analog І/О to 330K samples per second | Digital Signal Processing up to 16 MIPS 
Digital [/O to 1.6M samples per second | 10-24 MHz CPU with up to 4M DRAM 
Up to 512 analog inputs on one DAP 20-32 MHz DSP with up to 96K SRAM 
Up to 128 digital inputs/outputs DAPL™ Operating Systern 


12-bit or 16-bil resolution ADCs * 100+ standard commands ROSTAR 
FFT and FIR-filtering with on-board DSP | „ Custom commands in C 
CPU: i186 or i486 LABORATORIES 


Send for FREE catalog and demo diskette. 2265 116th Avenue NE 
206-453-2345 / fax 206-453-3199 Bellevue, WA 98004 


"0 фә] п а 
tool for PG trou 


on the n па! ‘ket’ 


ы nma 0 ay 
SUL ШЫГ NU 
Tlig Profe: ssitna al'st Choice j 
in Diagnostic Softwar 


(Real-Time AT/XT T Сотрие Equipment Repair) 
provides Service Technicians, OEMs, System Integrators, | 
System Engineers, and even End Users with Time-Saving, | 
Low-Cost Diagnostic Capability needed to quickly repair 
System Boards. 


c^ Single board tests PC/XT, PC/AT 286/386/486 and compatibles. 
э” Displays diagnostics & fault trees on system monitor. 

^^ Initializes and tests systems that appear completely dead. 
© Even injects it’s own test into the system with no RAM installed. . 
«^ Ttouble-shoots to component level. Supports | 
o^ Finds intermittent problems. Monochrome, CGA. 


бай today for тоге information EGA, VGA & SVGA 


ALL n" 1-800-539-0123 
te (813) 539-8600 
12700 - 58th St. M: * Bldg. 202 * Clearwater; FL 34620 Fax (813) 531-0977 

‘Ancelre Quick Tech software FREE with the perchace of e M ACER I) E 


Products. of Ultra-x, Inc . Mexico City (5) 676-8218 
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Host Bus Adapter/Controller 


Standard (7 SCSI, 2 IDE, 2 Floppy, 2 Serial Parallel) 
Enhanced (7 SCSI. 2 ТРЕ. 4 Floppy. 4 Serial. 2 Parallel) 
Package includes cables, software & complete documentation 


CALL FOR DETAILS! 


Control Concepts, Inc. 
8500 Executive Park Avenue 
Fairfax, Virginia 22031 
Tel: (800) 922-9259 Fax: (703) 876-6416 


Terminate $ 


SCSI Vue" 
Terminator 


ae! — 
Status Indicators 
' Gold Contacts 


"[mproves SCSI Bus ` 
Performance 

' Less Errors; More Reliable 
Data Transfer 

seo Жо Diagnoses Problems 


US Analyzes Signal Quaity High- Performance 
^5 = p em 


e 413 ^ f е | 1 е 
m à 


SCSI Vue" 


* Diagnostic Indicators 
* Large Ferrite Filters x 
* Triple Shielding from 

Double Gold 20u" $ 39 


Plated Connectors Ee i 
' Extra Heavy 26 a 2, 
nt N — Т 


ке aa 
2 
д 


“No he Of 
Important Data 
' Faster Performance 
' Test Cable Integrity 


BET 3101 Whipple Rd., Union City, CA. 94587 
Ph: 510-471-6442. Fax 510-471-6267 
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Jt FACTORY 


and prints labels оп 3.5 & 5.25 diskettes 


NY | * Designed for use with network or ony data 
distribution application, 


VICTORY 
ENTERPRISES 


чес 5-Й 1-800-727-DISK (3475) 
| Circle 232 on Inquiry Card. 


N * Automaciicolly loads, formats, copies, verifies 


е Perfect for : і. or otherwise identibying 
specific diskettes 


Ыман: TOUCHSCREEN kit includes: 
| " s: curved touch plate, sensitive to 


e Controller card, 4"x4" in size, fits into PC 
ISA bus slot. 

e Diskettes provide DOS mouse emulation 

| ver Windows mouse driver, C-callable 
rary, coding examples, demo's and 

edel eu programs. 

ye e hardware allows touch screen to be 

with most monitors. 


$299/kit + тта & bandling 
=> Touch monitors are available on 
recor — 
=> Application 
interface tool is optional. 
=> OEMs/Dealers are welcome. 


Iti-Tech a i Inc. 
15409 


P. O. Bo 

| Stafford. TX 77487-1509 
Tel: 713 - 980 - 9040 
Fux: 713 = 980 - 4251 
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REMOVABLE STORAGE MODULES 


| FEATURES & OPTIONS: 
| > Supports most 3.5' hard 
drives 


> IDE, or SCSI interfaces 

» Hot removability 

»- Key lock ON/OFF security 
> Fan cooling option 


» Built-in SCSI ID selector 
Switch option 


> Ruggedized aluminum or 
low-cost plastíc version 


» роет дуе аеону 


> Patent protected 


19° rackmount keyboards 
> 1U or 1.75" space 
| » 25 models 
| > Full travel and membrane 
» types 
IBM PC XT/AT, PS2 
» compatible 
US and Intl. versions 
> Spring-lock front panel 


| > Serial output 16mm, 2 
> button р 


Call JNL at 
1-800-283-5123 


: x— | JNL Computer 
M Products Inc. 
659 Glass Ln. 


Modesto, CA 95356 
Tech Sup i por - 200-576-1062 
mcm cm 209-57 


sca А аг NCCILLIONE — 
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Notebook Expansion 
Ihe Easy Way 


LapStation Expansion 
Systems and 
CableMate Port 
Replicators let you 
attach any desktop 
peripheral or PC 
enhancement card 
to your notebook in 
one easy step. 
Models with one to 
seven slots and bays 
support most popular 
notebooks. 


T. eere Se ee DURS NIU ت‎ 
ече согрогатот 
The Portable Peripherals People 


1244 Wilmington Avenue / Salt Lake City, Utah 84106 
(801) 466-9797 FAX (801) 485-6204 Toll Free (800) 866-9797 
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Universal 
Keypad for 


.. Portable 
* Computers 


| Available in Ivory or Black 
1 a J | | 
Boost data entry speed, accuracy and convenience 
|. with Genovation’s Micropad,™ the innovative | 
numeric keypad for portable computers. | 
Is the unhandy numeric section of your | 


TO COMPUTER . portable computer's keyboard dragging you 
A d 


using our Micropad. The ergonomically | 
designed Micropad is ideal for spreadsheet 
and accounting applications that requtre fast 


and accurate entry of numeric data. 
The Micropad attaches to the parallel port | 


И КЛАДА. 


of any MS-DOS computer while providing а 
clean pass through connection to the printer. 
Power usage is negligible. Lightweight and — | 
compact, the Micropad is fully compatible 

with and programmable under both DOS and 
Windows. lt is also available with connectors 

to fit keyboard and serial ports. 


GENOVATIONZ 
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TO PRINTER 
17741 Mitchell. North 
Irvine, CA 92714 USA 
TEL (714) 833-3355 
FAX (714) 833-0322 
(800) 822-4333 


d 
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Next Step | | 
In User 1 
Convenience! | E 


KEYBOARD CONTROL PEDALS 


Toke the strain off your Limited Time 

Bà honds. Unique foot pedals Introductory Offer! 
mimic CONTROL, ALT, 
SHIFT or other kevstrokes : tony ioe 


of your choice! Regulorly $89.99 


• For flight simulators 
| » ! To Order Call 
MI] e For injured and disobled у ann ena 

f 005 Windows 1-800-203-0092 

Piba ааста сен, 2701 University Ave, Suite B, Madison, WI 53705 

Fox 608-233 8877, EMail SBBQDBILBO.BOY.COM d 

Cirele 255 on Inquiry Card (RESELLERS: 256). 
VIDEO FRAME GRABBER/ACCELERATED SVGA DISPLAY” 


_ 


HIGH PERFORMANCE, SINGLE SLOT, LOCAL BUS. · LY 
IMAscan"/CHROMA Ne | 


[| LH 

NTSC, PAL, SECAM, Y/C (S-VIDEO) “a A 
RS-170 MONO (640x480) de 
IMAscan/Mono-.D Ai TP 


AS-170 MONO (5 MHz-20 MHz) aa Ls = ve 
8 BIT (20 MHz) DIGITAL INPUT =, oe 
IMAscawRGB i A | -> dux A e LE 
15/24 BIT RGB (5 MHz-20 MHz) uc Pat 
IMASCAN PRODUCTS INCLUDE: SARI 
О 2 MB Shared Frame Butter Design MP 
О Realtims Video in Window with Continuous Scale and Zoom 
О 640 x 480 x 24 up to 1280 x 1024 x 8 Resolution 
U VL and PCI Bus Architecture 
LI Drivers tor Windows 3.x, Windows NT, Video for Windows, 

IBM 05/2 | 
о Sub-Pixel Sampling, Programmable Gain/Offset, DG Restoration 
LJ Transfer Rate to 25 MB/Second, Simultaneous Grab/Transfet 


MAGRAPH 

11 Elizabeth Drive 
Chelmslord, MA 01824 USA 
Tai: (508) 256-4624 

Fax: (508) 250-9155 
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"Fast & Friendly? 


| ш handheld programmer/emulatnr for demanding engineers. IM 
T m = — Н | 1 


ГЕ. 
" 
ШШ ^ 
TES 


EEPROMs, FLASH, PICs, 8751 
micros. It emulates RAM and 
| ROM too! 
To get $4 on your desk tomorrow, or 
to-simply request literature, call: 
us: 407-649-3335 
wri: (+44) 300 320719 
| US Fax: 407-649-3310 
INTL Fax: (+44) 300 321012 


yam pog m ц | US: Dalaman Pr inc., 22 Lake Beauty 
VE, | Drive, Suite 101, Orlando, FL 32806, USA. 
ch a M aj kh UK: Dataman Programmers Lid, Station Road, | 
1; s in Maiden hewton, Dorset DT2 ОАЕ, U.K. 
15 years of innovative solutions in the palm of your hand. 
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Aflarhe: ta the PC 3 parallel printer port 
Controls up io 14 IEEE msiriurments 
Tranglers dála at up poe 170 Куел тег 
Includes DOS ûî Window val ware drivers 
Grapliu s & analysis sollware syllable | 
Allows joralle! & IK Et йны lu be — ue 
connect! simultaneously = 


Calor law lop Veer Жул I 


pprooch to írmitrumentatio. 
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Circle 224 on Inquiry Card. 
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Newest Th Z World's line of C-programmable ҖӘ 
miniature controllers, the Little Star" has 16 WA 
inputs, 14 high-current driver outputs, RS232/485, MP" ! 
RAM and real-time clock, programmable timers, watchdog, and more. Il 15 also 
available with enclosure and LCD/keypad, expansion cards for addtional VO, and 
optional 18 MHz clock. Our easy-to-use, yet powerful Dynamic C™ development 
system ($195) integrates an editor, compiler, and debugger. The Little Star is ideal 
for control, test and data acquisition applications. 
Ps ms: 1724 Picasso Avenue 24-Hour AutoFAX 
а» А || Davis, CA 95616 916.753.0618. 
WORLD ЖҮЛ Call from your FAX. 
“mnie — 916.753.5141 FAX Request catalog #18. 


— шы и 


Circle 235 on Inquiry Card. 


3480/3490 & 9-Track Tape Subsystems 
1/4" DAT 8mm Optical 
Windows Software Now Available 


* Tape Backup and Restore 

• Make Your Own CD ROM 
with our CD ROM Maker 

* Optical Storage from $995.00 

* Fujitsu Quality Drives 


CALL 1-800-938-TAPE 
Get The Very Best For Less 


کے 


Laguna Data Systems 
7340 Smoke Ranch Road, Suite C, Las Vegas, NV 89128 
Tel: (702) 254-2648 © Fax: (702) 254-0910 


... The Tape Experts 
* Top Quality 

* High Performance 
* Proven Reliability 
* Easy to Use 

* Best Price 

* Total Support 

* Factory Direct 

* Made in the U.S.A. 


Data Interchange for 
DOS, NOVELL, UNIX, 
WINDOWS AND OS/2 


6709 independence Ave. 
Canoga Park, CA 91303 
FAX (818) 592-0116 
Tel (818) 592-0061 
Tel (800) 468-0680 


Circle 230 on Inquiry Card. 
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HiWIRE? Il Schematic 
and PCB Software 
With support for ex- 
panded and extended 
memory, HiWIRE 11 can 
handle your most de- 
manding schematic and 
PCB designs. The unique 
HiWIRE il editor allows 
you to display and edit 
schematics and PCBs 
simultaneously, using 
the same commands for | 


@)  Wintek Corporation ; | 
1801 South Street each. HiWIRE ll is $995, | 


Lafayette, IN 47904 aNd is guaranteed. | 
742-6809 Call (800) 742-6809 


ING 


ҮЙ Piti 


LAA WINTEK 
(800) 


or (317) 448-1903 


Circle 234 on Inquiry Card. 


DATA ACQUISITION & ANALYSIS SOFTWARE 


* Easy - Insuument configuration in- 
stantiy with absolutely n» program- 
ming required, Optional programming 
capabilities for custom applications, 
Fast - Real-time data acquisition and 
storage from < | Hz to i MHz. 
Real-time plotting up to 110 KHz. . 

* Versatile - Recommended by leading 
VO hardware manufacturers: compat- 
ible with over 150 configurations, 

He Powerful - Fully integrated time and 
frequency domain analysis for real-time 
ог post processing. 

ied SZ: 


HEM Dats Curpexatioso 
[2336 t? Vile. борс ЧІ OTe L SA 


For free demo disk or more info 


Call (800) 436-4330 
Circle 220 on Inquiry Card (RESELLERS: 221). 


Turns your DOS 
or Windows PC 


into an 
NES server. 


For FREE 30-day evaluation 
call 1-800-463-6637. 


Lets Connect!" 
Beame 
& 
Whiteside 
Software" 


Trademarks are the property of their respective owners. 
831-8989, Fax: (919) 831-8990, ©1994 Beame & Whiteside Software, Inc. (058B) 


Build Instrumentation Applications on 
Windows PCs and Sun SPARCstations 


Free eight-page brochure explains how users can build 
instrumentation applications on Windows PCs and Sun 
SPARCstations using the ANSI C programming language 
and LabWindows/CVI data acquisition, analysis, and 
presentation libraries. 


National Instruments 


6504 Bridge Point Parkway, Austin, TX 78730 
(512) 794-0100 
(800) 433-3488 (U.S. and Canada) 
Fax (512) 794-8411 


Circle 229 on Inquiry Card. 


The TransTerm 5 is a work station data entry/display terminal 
for on-line shop floor data collection into PC/AT/PS-2 systems. 
The unit is one of a family of such terminals which feature LC 
displays for operator prompting and data entry via sealed touch 
keys or an optional barcode scanner or badge reader 
(Code39,UPG+). A multi-terminal network controller (ир to 250 
stations) and a dBASE IV compatible software package are also 
available. System costs start below $300 per station. Options 
include display backlighting, barcode scanning, counter inputs, 
control output. 


COMPUTERWISE. || 


302 N. Winchester « Olathe, KS 66062 
913-829-0600 * 800-255-3739 • FAX 913-829-0810 


Circle 214 on inquiry Card. 


GSS*GK 


Graphical Kernel System 
for MS Windows 


GSS'GKS, a C and Fortran function library based on the 
ISO/ANSI GKS-standard, enables you to develop portable 
graphics applications including user interaction, coordinate 
transformation and object segmentation. GSS'GKS, which is 
well established as a DOS version, is now available for MS 
Windows. Take your existing GKS code, recompile and link it 
with the GSS"GKS libraries and get a real MS Windows 
application with access | : =g 

to the Windows print manager. =J == | 
When developing а new ےک‎ £ 
application you experience a — 7— — —* 

powerful graphics functionality that can easily be integrated 
into the windowing environment. You may even add Windows 
elements such as menus or pushbuttons. Supported 
compilers are: MS C and Fortran, MS Visual C, Borland C, 
Watcom C and Fortran. In addition GSS'GKS libraries are 
available for Windows NT, OS/2, SCO UNIX, Interactive UNIX, 
Solaris and Onsite UNIX SVR 4.2, thus offering portable 


graphics functionality on 
all platforms. fa edad MATEK GmbH 
«СОЛУЙ... Straße 17 
D-50823 Cologne, Germany 
E MATER ESL 


Fax: +49-221-529666 
Email: gsscgi@ematek.de 


Circle 254 on inquiry Card. 
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RAPID REPRODUCTION 


- Fast Smart Reliable — 


АХ 1000 MANUAL  AX-2X AUTOLOADER 
-FORMAT, COPIES, VERIFIES. - FORMATS, COPIES, VERIFIES 
-180 3.5 H.D /hr. - 180 3.5 H.D hr. 

-COPIES ALL MFM FORMATS - COPIES ALL MFM FORMATS 

- RELIABLE TEAC DRIVES -FULL BIT BY BIT VERIFICATION 
-AVG. 100,000 COPIES/DRIVE -ADJUSTABLE WINDOW MARGIN 
-5,25" + 3.5" DUPLICATION - BATCH PROCESSING 

-1 YEAR WARRANTY - 6 MONTH WARRANTY 


Sl LAM iC 
TECHNOLOGIES 
CORPORATION 


4995 TIMBERLEA BLVD., UNIT 9 
MISSISSAUGA, ONT. L4W 252 


TEL: (905) 602 9270 FAX: (905) 602 9279 


Circle 211 on Inquiry Card (RESELLERS: 212). 
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| need a Word 
Processor with 
outstanding document 
processing capability 
that also provides 
direct access to my 
database files. 
Who can | Call? 


Qetabasa [able 
Omanwse [orm 


mA als Dë ==: 1 


Simply point & click on the Database Menu Optlon 
to Modify/Create or Open an existing 
dBASE IV, INFORMIX or Gupta SQLBase database. 
PRISMAOFFICE is the single application for 
Word Processing, Database and E-Mail! 


Circle 210 on Inquiry Card. 
To Order Call 


800-PRISMAT 


^ Demo 
` Available 


PRISMAOFFICE for windows 
29 W. Anapamu Se., #405; Santa Barbara, CA 93101 


Product names we waderrarks of гирген trademarks of ther holders. 


THE. eir d s BBS 


| FF 


NO CREDIT 
CARD NEEDED 
e Make the connection 
e (ver 100,000 GIF, Shareware, 


Windows/DOS Files — updated daily! 
e [Unlimited Downloads • Call NOW! 


USE YOUR MODEM TO DIAL 


Long distance cates apply. 


Gamma 


UniVerse. 


Foreign languages in Windows... 

featuring quality TrueType fonts! 
From $149.95. Call the 
WinLanguage™ experts with 
your foreign language needs. 

| We have easy to use solutions 

Arabic, Chinese, for supporting foreign 

East/Central/West 1218488 in е 

European, Greek, If after 30 days of using any 


. of our products and following 
Hebrew, Indian, IPA, oy, easy to use documentation, 


Japanese, Korean, you are not comfortably using 
Persian, Russian, Һе foreign language of your 
Sanskrit, S.E. Asian, choice in Windows, return the 
Tibetan, Urdu, and more product for a full refund. 


| - scalable fonts for Gamma Productioys 
Windows to support all 1 310.478-6774  , — "M 


the world's languages. ах 310.478-7765 
Does not require special 2130 Sawtelle Blvd. #305, 
versions Of Windows. Los Angeles, СА 90025 


Circle 216 on Inquiry Card. 


__ TCP/IP & SNMP 
Add Networking Protocols to your system designs with: 


FUSION Developer's Kit 
• FUSION TCP/IP protocol suite 
FUSION SNMP agent MIB 2 + Version 2(Available Soon) 
· Flexible architecture -C source code 
• Used in thousands of process control, embedded systems, 
and end-user designs 
· Easy porting with consulting and training available 
. TU e porting services available from our engineering 


Bau pus FERED 


Call SOS 484-2128 or (800) 541-9508 FAX (805) 484-3929 
Circle 238 on Inquiry Card. 
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Option CD 
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Everyone 


makes claims. 


When the industry wants 
product testing taken to the nth 
degree, they take it to NSTL. 

In every field, one name sets the 
standard. In microcomputer testing, 
the name is NSTL, the leading 
independent testing lab. 

The NSTL compatibility certification 
seal on a product says that it withstood 
the toughest lab in the industry — and 
it's ready for your business. 

The seal saves you a lot of comparison 
and guesswork. It says you'll find the 
product compatible with a wide range 
of business applications and hardware. 

It helps you make the right choice. 


Real-world testing for real- 
world use. 

Beyond compatibility testing, we 
access nearly every conceivable 


problem — from engineering-level 
hardware bugs to the everyday usability 
of business software. 

And we test with the end-user in 
mind, in a rea-world environment, just 
the way your staff uses equipment. 
Except our trials are more punishing. 


Our publications, and others 
that publish our work. 

In a separate facility we also do 
comparison testing for our own 
Ratings Reports: Software Digest®, PC 
Digest? and LAN Reporter®. They're 
read by people who purchase an 
average of more than $500,000 in 
microcomputer hardware and 
software annually. 

And because of the respect we've 
earned, some of the industry's leading 
publications, like Data Communications, 


Circle 113 on Inquiry Card. 


Кла т) А агонь. 


тех Генев Е А, 


| 


-—— o — 


We make sure. 


LAN Times, Unix World and Datapro 
Research Group publish our test results. 


Look for the NSTL seal and 
be sure. 

Experts rely on the NSTL name: 
now you can, too. The final test of a 
product is its compatibility in a 
business environment. The NSTL mark 
tells you it's already met that test. Look 
for it when you compare products. 


NSTL 


Plymouth Corporate Center 

Box 1000, Plymouth Meeting, РА 19462 
215-941-9600 

Micro ChanneI"* and 0S/2"" are trademarks of the IBM Corporation. 


THE BUYER'S MART 


A DIRECTORY OF PRODUCTS AND SERVICES‏ = س 


THE BUYER'S MART is a unique classified section or- phone and fax number. 2"х2%" ad has more space for 


RATES (Jan. 1994) 
ganized by product category to help readers locate sup- descriptive text (850 characters is the maximum recom- э en 142 а 
pliers. Each ad has Inquiry numbers to aid readers re- mended). MEME LLL ee ا‎ ires Ыш _ uer issues 


questing information from advertisers. DEADLINE: Ad copy ís due approximately 2 months 1 ad $606 $668 $585 $557 
AD FORMAT: Each ad will be designed and typeset by prior to issue date. For example: November issue 2 а.г... x - 557 
BYTE. Do NOT send logos or camera-ready artwork. closes on September 8. Send your сору and payment gagsjssue — - - 5299 501 
Advertisers should furnish typewritten copy. 2"x1'4" to: THE BUYER'S MART, BYTE Magazine, 1 Phoenix amy" 

ads can include headline (23 characters maximum), de- Mill Lane, Peterborough, NH 03458. For more infor- 4 ag $1,392 $1,336 $1,170 $1,114 
scriptive text (300 characters is the maximum mation call: Margot Swanson at 603-924-2656. 2ads/issue — — - 1,114 1,058 


recommended) plus company name, address, tele- FAX: 603-924-2683. 3 ads/issue - - 1058 1,002 


ACCESSORIES 


RADIOACTIVE? 
Plot it on РС (*Palmtops) with АМ-60 RAD. MONITOR 
+ ALARM. Uses com port. ALPHA • BETA « GAMMA • 
X-RAY. MicroR:1000 X resolution of survey geigers. Track 
RAGON, find sources. Check food, water, ceramic coffee 
mugs (EYE OPENING). Plot E ae plana ride, TV, 
bricks. PC MAG & BYTE rev. Visa/MC/EURO. 45 day $ back. 


800-729-5397 or Tel/Fax: (302) 655-3800 
Aware Electronics Corp. 
P.O.Box 4299, Wilmington, DE 19807 ::X$149.50:x-x 


KEYBOARD, VIDEO, MOUSE, AUDIO 
Extend signals from PC with EXTENDER 
Split signals with COMPANION/PC EXPANDER 
Switch signals among PCs with COMMANDER 
Boosts signals up to 600 feet. Contro! up to 96 PCs 

with one keyboard, monitor and mouse. 
COMDEX Booth #N4574 
CYBEX CORPORATION 


4912 Research Dr., Huntsville, AL 35805 
Phone: 205-430-4000 Fax: 205-430-4030 


Inquiry 651. 


VGA Splitters 


Connect 2, 4, or more monitors 10 your computer 

* Bright and crisp presentation simultaneously on 
all monitors - Guaran 

* Works with all VGA, SVGA, and RGB monitors 


* Small durable metal case. MADE IN USA 
* Extension cables available 


Santa Ana, CA (714) 641-6607 


Inquiry 652. 
BAR CODE . 


Bar Code Readers 


For PC, XT, AT, PS/2, Macintosh 

and Serial Terminals 
Attaches as 2nd Kayboard or to any ADB port 
Reads 20/5, 128, UPC/EAN, Code 39, etc. 
External or Internal attachment on PC 
Wand, CCD, Sfot Badga, Magstripe or Laser 
Two Scanners per Reader 
100+ Configurable Options 
2 Year Warranty, 30 Day $ Back Guarantee 
Direct From Manufacturer 
Top Rated by Independent Review 
Complete with CCD Scanner — $624 
* Complete with Laser Scanner - $1250 
* Complete Wand only Reader- $329 
Worthington Data Solutions 

3004 Mission Street 
Santa Cruz, CA 95060 
408-458-9938 


800-345-4220 


* * + +++ 4 HH + 
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BARCODE | 
Portable Reader 


AA Battery Operated, 84K or 256K 


Display messages and optional voice messages 
tell operator what to do. Messages are easily 
recorded (like answering machina) In any 
language. This unit is EASY! 


Double duty as Non-portable Reader 

4x20 Supertwist LCD Display, 35 Rubber Keys 
2 Built-In Inventory Programs 

Download tables and Pick Lists 

Wand, CCD, or Laser Scanner Input 
Serlal Interface and Keyboard Interface 
Reads 20f5, UPC/EAN, 128, Code 39, etc. 
2 year Warranty on Reader & Wand 

30 Day Money Back Guarantee 

64K Complete with Steel Wand — $799 

* New Smalier Size - weighs only 12.5 oz. 


Worthington Data Solutions 


3004 Mission Street « Santa Cruz, CA 95060 


408-458-9938 FAX 408-458-0000 800-345-4220 


++ + + + + + eH + 


Labeling Software 


On EPSON, IBM, OKI, or LaserJet. Easy 
WYSIWYG design. Any format/size. Up to 120 
fields per label. 18 text sizes to 3" ~readable at 
100', AIAG, KMart, Sears, MIL-STD, Penneys, 2015, 
128, UPC/EAN, Code 39. File Input & Scanned 
PCX graphics - $279. Other programs from $129. 


Worthington Data Solutions 
(408) 458-9938 800-345-4220 


Cordless RF Bar Code Wand 


A cordless RF bar Code wand with a range of 100 
feet. Plug-N-Play. No software needed. Attaches 
as 2nd keyboard. For IBM and Macintosh or any 
serial device. Real-time remote data collection for 


$695, Optional pocket beeper for long range -$395. 
It’s an exclusive from the PC bar coding leader. 


Worthington Data Solutions 


(408) 458-9938 (800) 345-4220 


SCANNER SALE 


USA Made 

* WELCH ALLYN Steel Wand w/decoder $249 
* SYMBOL Laser LS2000, LT1700 or SP400 widecoder $599. 

* Softeare Wedge (DOSWN) wHP Wand a PSC Laser $125 

* Mag Stripe Encoder/Reader (2 or 3 ths) $1099» 

e Print Software (DOSAN) $149** Software: men. Assis, Took. 
* POS Products • 30 Day $$ Back * SPANISH Dept. Avail. 


BARCODE INTERNATIONAL SYSTEMS (BIS) 
12140 Severn Way, Riverside, CA 92503 (809) 270-0016 Int'l 
(800)653-4252 US = (800)219-5178 CAN « FAX (909) 270-0920 


Inquiry 653. 


BARCODE 


Portable Bar Code Reader 


» Use as a PORTABLE, WEDGE, or SERIAL 

> 9V Battery Operation with Lithium Backup 

» 2x16 Supertwist LCD Display 

» 54 Key Keyboard with Separate Numeric Keys 
» Real-time Clock Supports Date & Time Stamps 
» Reads all Popular Bar Codes (16 types) 

» Wand, CCD, Laser, or Serial Input Devices 

» Built-In Program Generator 

>» Create Your Own Custom Programs 

» 6 Built-In Inventory Programs 

» Up to 250 Programs Can Reside in Memory 
» Create up to 250 Data Files per Program 

» Up to 250 Look-Up Files in Memory 

» Built-in Calculator 

> Suppons HAYES Compatible Modems 

» 64K Memory with Data Compression 

» 30-day $$ Back Guarantee - 1 Year Warranty 
» Complete Unit with WAND Scanner — $795 


AMERICAN MICROSYSTEMS 
2190 Regal Parkway, Euless, TX 76040 


(800) 648-4452 (817) 571-0015 FAX (817) 685-6232 


BAR CODE READERS 


For PC, XT, AT, PS/2, & Serial Terminals 
» Emulates Keyboard: Works With Any Software 
» Data Appears as Keyboard Input 

» Uses Enhanced Decoding Algorithms 


» Accepts Wand, Slo/Badge, CCD, Laser, 
Magnetic Stripe Reader, & RS232 Serial Input 


» Reads All Popular Bar Codes (16 types) 

» Reads HIGH, MEDIUM, & LOW denslty codes 
» Auto-Discriminates Between Bar Code Types 
» Easily Programmed with a Bar Code Menu 

> Over 140 User Configurable Options 

» Daisy Chain Up to 96 Readers 

» Supports NOVELL Networks 

» Supports US & INTERNATIONAL Keyboards 
» Direct From Manufacturer 

» 30-day $$ Back Guarantee, 1 Year Warranty 
» Comploto Unit with LASER Scannar — $1095 
» Complete Unit with WAND Scanner ~ $395 


AMERICAN MICROSYSTEMS 
2190 Regal Parkway, Euless, TX 76040 


(800) 648-4452 (817) 571-9015 FAX (817) 685-6232 


BAR CODE EXPERT 


• Keyboard wedge readers for PC/XT/AT, PS/2, Mac and Terminals. 
• Readers w/RS-233, RS-485 and multidrop protocol. 
» Reader w/DTMF output, data transmission over phone fine, 
« Accepts Wand, Slot, CCD, Laser, Magstripe and MICR 
check reader, 
* Reseller's discount avaitabie. Please call tor free catalog. 


IBS-Intelligent Barcode systems, Inc. 
16031 Kaplan Ave., City of Industry, CA 91744 
(800) 765-2271 (818) 968-6265 Fax: (818) 968-5527 


Inquiry 654. 


BAR CODE 
Bar Code Printing Software 


LabelWorks for Windows 
| » Prints al! Popular Bar Code Types (19 Types) 


» Desktop Publishing Features: WYSIWYG, 
Scalable Fonts, Rulers, Guides, Lines, Shapes, 
Page Zooms (25%-400%), Templates 


» Rotates Text, Bar Codes, and Graphics 
» Supports Windows Compatible Fonts 
» Choose From Over One Hundred Popular 
Label Formats or Design Your Own 
» Rich Text Support: Mix Styles, Types, & Sizes 
» Automatically Prints Serial Numbers 
» Imports & Exports Graphic Files: 
TIFF, GIFF, BMP, PCX, WPG, WMF, TARGA 
» Supports Virtually all Windows Compatible 
Printers (PostScript, Laser, & Dot Matrix) 
» 30-day Money-Back Guarantee, $295 
* 4 CALL FOR FREE DEMO SOFTWARE *** 
AMERICAN MICROSYSTEMS 
2190 Regal Parkway, Euless, TX 76040 
(800) 648-4452 (817) 571-9015 FAX (817) 685-6232 


NEED A ONE STOP SOURCE 


FOR YOUR BAR CODE SOLUTIONS? 
NO PROBLEMI WE OFFER Quality * Performance * Value 
A full ina of READERS • PRINTERS • PORTABLES + BAR 
CODE READERS FOR NOTEBOOKS * HEWLETT-PACK- 
ARD SCANNERS • MAGNETIC STRIPE READERS. Our 

т axisting 5 — witout add- 
i OUR 30 D i E 
TECHNICAL SUPPORT • OEWVAR DISCOUNTS 


INTERNATIONAL TECHNOLOGIES & SYSTEMS 


Eastern USA (800) 826-1688 804-272-0133 Intl. 
Western USA (800) 228-9487 604-272-0357 Fax 


Inquiry 655. 


BARCODING 
WITH WINDOWS 


|11111 Window Bar™ 


• Software that's easy to learn & install 
s Ideal for compliance labellng 


s Rated as the “TOP RECOMMENDATION" by 
Independent expert vs. 11 others 


s Full-featured, network ready; DDE compatible 


e Supports all popular symbologias, most bar code 
printers and data bases. 


Interactive and automatic printing tools via Windows! 
Full design capabilities; full Windows set-up 

Variable graphics (WYSIWYG) 

No risk, 30 day money back guarantee! 

Free 800 tech support 

Distributor & VAR Inquirles welcomed $495 


CALL NOW FOR А FREE DEMO DISK 


Mayer Automation Group 
3405 4th Avenue South * Birmingham, AL « 35222 
1-800-289-6293 » Fax (205) 323-0886 


Inquiry 656. 


DOS & WINDOWS BAR CODING 
Bar code readers designed tor fast, reliab'e, cost- 
effective data-entry. They work just like a second 
keyboard. Numerous scanners (wand, credit card, 
CCD, laser, etc). Bar Tender for Windows designs 
labels on screen & outputs on almost any printer. 


DOS printing, too. Generous resaller discounts. 
Great warranty. 30-day money-back guarantee. 
Seagull Scientific Systems, Inc. 
pb E. 24th, Suite 333, Redmond, WA 98052 
800-758-2001 206-451-8966 FAX 206-451-8982 


| BAR CODE 


DATA INPUT DEVICES 
Bar Code, Magnetic Stripa Readers for microcomputers 
& terminals, including IBM PS/2 & others, DEC, 
Macintosh, AT&T, CT, Wyse, Wang. Ай readers connect 
on the keyboard cable & are transparent to ай software. 
UPC & 39 print programs, magnetic encoders, & 
portable readers are also avallable. 


TPS Electronics 
4047 Transport, Palo Allo, СА 94303 


415-856-6833 AppleLink: BARCODE 
1-800-526-5920 FAX: 415-856-3843 


Inquiry 657. 


VARIANT MICROSYSTEMS 
BAR CODE READERS DELIVER 


WAND/LASER/MAGNETIC CARD CONNECTIVITY 


RS232 wedges for WYSE, Link, Kimtron terminals 

Bar code and label printing software 

Full two-year warranty 

30-Day Money-Back Guarantee 

Extanalve VAR/Dealer Discounts 
48560 Fremont Bivd., Suka 105/ Fremont, CA 94538/ [510 440-2870 
800-666-4BAR FAX: (510) 440-2873 


Inquiry 658. 
C++ & DATABASE 


C++ Libraries to access and fax to/from your database: 

SyPLUS & OraPLUS C++ Libraries lor Sybase & Oracie $189.00 
SyPLUS & OraPLUS w/sourca coda $589.00 
Sy FAX & OraFAX C++ Libraries tor Sybase &Oracte $129.00 
Sy FAX & OraFAX w/source code $523.00 
Other C++ Products: 

in-depth C++ video course; OCS/UNIX examples, support $249.00 
The C++ TOOLBOX, MSAWin, DOS Libraries $89.00 
The C++ TOOLBOX w/source code $289.00 


Universal Information 5 ystems [Unilnfo) 
(B00) 793-74 


72 Van Riepen Avenue, Jersay City, МЈ 07306-2806 


Inquiry 659. 


CircuitMaker* 2.0 


High-Performance 
Schematic Capture, Digital and Analog 
Circuit Simulation 


Entire package only $269 
FREE DEMO available on most commercial BBSs 
For information or orders call 800-418-4242 


MicroCode Engineering, 1943 North 205 West, Orem UT 84057 
Phone 801-226-4470: Fax B01-226-6532 


Inquiry 660. 


CONTOURING MOTION CONTROL 


FROM A PRINTER PORT! 
Indexer LPT™ software $249 
NEW VERSION 3 VISA/MC 


* Controla up to six step motors simultaneously, 
* Linear and Circular Interpolation, 
e New features to accommodate machina control. 
* Easy-to-use DOS device driver. Super Manual. 
* CAD-CAM Interlace атре 
rporation, 1422 Arnold Ava. 


Ability Systems rey PA КШ Еш 657-4338 


Inquiry 661. 


CADKEY 7 mechankol P unnm $495! 


The Newest Version ol CADKEY - b. E 3010 at $3,495. 
Complete 3-0 modeling and 2-0 drating tools: true splines and conics, 
surfaces, shading, mass properties, and sterea/litiography support. 
Complete symbols libraries, associalive dimensioning and cross- 
hatching, dual dimensioning, geometric dimensioning/tolerancing, Read/ 
write AutoCAD, DWG tiles, DXF, and IGES 5.0. Graphical user interface. 
Programming tools (macros, CADL, and LISP). 

Call 617-631-9662 or FAX 617-631-5324 


Computer-Aided Products, Inc. 
РОВ 269, Marblehead, MA 01945 


Inquiry 662. 


GenlE finm CASEwise 
TE a 1001 powerful enough for the largest corporate project yet 
T enough to use for your first project. Supported Жаша 
int ude: Function Decomposition, Data Flow, Matrix and ER 
Mosen. Configurable notations are consistent with most 
methodo ogies including: Yourdon, Chen, DeMarco, and (Е, SQL 
DOL and Xbase header, index, and memo generation. GenlE 
faatures DOE reports, WYSIWYG Output, version control, and 
Windows Cue-Card learning-leam as you go! 
CASEwise 
Attn: Crayson Jenkins e/o CSC Consulting, 1 University Office Pk. 
Waltham, МА 02164 Call: 1 (800) 893-8398 Fax: (617) 894-0418 
UK/lntl: +44 (0) 71 722 4000 Fax: (0) 71 722 4004 


Inquiry 663. 


|... CD RECORDABLE 


GEAR, the ultimate CD-Recordable tool for any CO-Standard 

If you demand a simple, easy to use solution to create CO's, GEAR 
is everything you need. GEAR suoports all major CD-Recorders; 
JVC, Косак, Prilips, Ricoh, Sony and Yamaha. GEAR is available on 
DOS, Windows, Apple Macintosh, Sun Unix and Hewletl Packard 


Unix. 

Elektroson 
America, 31 Waterloo Avenues, rath Ld PA 18312, USA 
IBl 1-215-660-9038, fax 1 -215-687-9 
Europe & Asla, РО. Box 2436, S500 CK Eindhoven The Netherlands 
tel 31- (0) 40-515065, fax 31-(0) 40-514920, 
E-mail Elektro@sci.kun.nl 


Inquiry 664. 


ж TOSHIBA * PLEXTOR :k NEC % 
+ SCSI INTERFACE * 
3: MEDIA VISION Ж TRANTOR * 
«CD-ROM TITLES, MAC & DOS 
* CD-ROM CADDIES à ACCESSORIES 
Computers at Large 
Saratoga, CA 


Dedicated to CD-ROM technology. 
PLEASE CALL For QUR PRICE List 


800-642-4194 * 408-255-1081 
Fax 408-255-2388 VISA & MasterCard accepted 


Inquiry 665. 


MULTI-PLATFORM CD-ROMs 


GRAPHICS; Graphic applications & source .......................$24.95 
AUDIO: Audio Apps, Sounds, Effecis...................5......824.95 
LANGUAGES/OS: Largest collection of Languages w/source $39.95 
MEGAMEDIA If: 24 bit Images, fonts, 50ип0$.......................839.95 
DIGITAL CINEMA: AU} & MPEG video clips ..........................$34.95 


KNOWLEDGE MEDIA 


436 Nunneley Rd., Ste B, Paradise, CA 95969 
(800) 78-CD-ROM : (916) 872-3826 FAX 


Inquiry 666. 


Put All Your Documents on 
CD-ROM for less! 


We can assist you in your CO-ROM Development by 
converting paper documents, microfilm or fiche, catalogs and 
images on to CD-ROM. We also develop search engines for 
retrieval purposes. 
Competitive prices and excellent customer service 
Call for information, 


Media Conversion Corp. 

800 йы > Road, Bullding Ал 108 
en Ellyn, IL 60137 

(800) 860-1033 ог Еах (708) 469-1277 


Inquiry 667. 


CD-ROM Networking for Peer-to-Peer Netwo rks 


Introducing OPTI-NET* Lite 


OPTI-NET Lite employs data caching and prefetching 
technologies to improve the response times for clients 
sharing CD-ROM resources on peer-to-peer networks. 

Call for your free catalog featuring our line of CD-ROM 


solutions including the” complete OPTI-NET software 
family, OPTI-CDcacbe™ CD-ROM caching, mult-drive 
CD-ROM hardware, and networked CD-R M titles! 


ONLINE COMPUTER SYSTEMS, INC. 
FlashFAX Information Hotline 301-601-2120 
301-428-3700 or FAX us at 301-428-2903. 


Inquiry 668. 
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THE BUYER'S MART 


New and Updated CDROM Titles 
Cica MS Windows CDROM. Thsnds of Windows prorms..$29.95 
Giga Games COROM, Games for DOS/Windaws............... 

Space and Astronomy, Thsnds NASA images/data ............ 
C User Group Library, С source code Dec 93. ................. 
Simtel MSDOS CDROM, OOS Shareware/Freeware 

QRZ Нат Radio CDROM, FCC Callsign 00 & Shrwar...... 
Hobbes 09/2 CDROM, 05/2 Shareware/Freeware........... 
Source Code CDROM, 850 Mb source, DOS/Unix............ 
Gutenberg Project, Literature and docs 

Linux Operating Sys, 386/486 OS, X11, full src 

FreeBSO Operating Sys, Ver 1.0, krni src, X/GNU 

Libris Britannia, MSDOS TeclvScU/Enginter..................... 
X11R5/Gnu CDROM, Full src, SPARC binaries 

Nebula for NeXTSTEP, Proms for Intel NeXTSTEP............. 


Top quality CDROMs. 100% satisfied or full refund. 


WALNUT CREEK CDROM 
4041 Pike Lana, Ste D-212, Concord, CA 94520 
1-800-786-9907 Visa/MC AMEx, Fax: 1-510-674-0821 


Inquiry 669. 


MARKET 
TO 
EUROPE! 


The BYTE EURODECK 
offers you a unique 
opportunity to sell your 
computer products to 
BYTE's 50,000 European 
Subscribers! 


Call Joseph 


for more info! 


(603) 924-2533 


Inquiry 670. 


COMPUTER BOOKS | 
COMPUTER BOOKS at a discount 


Personal, technical service. 15% discount ofl most books 
from 140+ publishers. Networks, Windows, architecture, 
CD-ROM, , UNIX, ООР, Internet, Macintosh, ТСРЛР, 
Novell, Pantium. Worldwide shipping. GO СЕК or E-mail 
70007.1333 € compusarve.com from Internet MC, VISA, 
AMEX, DISC, JCB cards. Free 16-page catalog. 
CompuBooks 

Rt. 1, Box 271-D 512-321-8652 
Cedar Creek, TX 78612 Fax 512-321-4525 
800-880-6818 


Inquiry 671. 


COMPUTER INSURANCE 


INSURES YOUR COMPUTER 


SAFEWARE Computerowner's coverage provides 
replacement of hardware, media and purchased 
software. As little as $49 a year covers accidents, 
theft, power surges and more. One call does it all. 


1-800-800-1492 
SAFEWARE, The Insurance Agency Inc. 


PO Box 02211, 2929 М. High St., Columbus, OH 43202 
Now avaliable In Ontario!!! 


s 


Inquiry 672. 
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CROSS ASSEMBLERS 


Cross Assemblers . ^ 
Simulators pita,” 


7) 
Disassemblers hag Се, 


PseudoCorp ” 


921 Country Club Hoad, Suite 200 
Eugene, OR 97401 


(503) 683-9173 Fax (503) 683-9186 
BBS (503) 683-9076 


Inquiry 673. 
DATA RECOVERY 


Data Recovery Labs 


Canada's leading experts on file retrieval 


Completa facility for Hard Drives & Removable Media. 
Nationwide sarvice, Highest success rate. 
Free evaluations. "No files — No charge" 


DOS - MAC - NOVELL — UNIX 
“Professional solutions by programming engineers” 


1-(416)-510-6990 1-(800)-563-1167 


Inquiry 674. 


Ontrack 
DATA RECOVERY 


* Prolassional service recommended by major hard 
drive manufacturers • Expertise in virtually every 
operating system & media storage device • 24-hour 
support with weekend, priority, & on-site service 
availabie * For fast, successful results, call: 
MN:1-800-872-2599 • СА: 1-800-752-7557 
UK: 44-81-974-5522 * GERMANY: 0130-815-198 
Corp. Headquarters: 6321 Bury Drive, Eden Prairie, MN 55346 


Inquiry 675. 


ridge of any formal 


DATA whether parilaily ovar- 
RECOVERY Уул the wond actors 


in Tape & Optical Data 
WHEN I.T, — daw anywhere on 
n a ee ec puiat ecoveries 
from 1/27, 1/4", DC2000, 
MATTERS е 
DEC TKxx, 3480, Worm, 

Data Recovery, Conversion. Duplication Systems Magnato Optical etc. 
USA: 405-221-2585 fam VOGON 


UK +44 (0) 734-390042 Fax +44 (0)734-890040 nanny international Lid 


< 


Inquiry 676. 


DATA/DISK CONVERSION 


THE #1 CHOICE 
in disk & tape conversion 


for many leading corporations, government agencies, 
law firms, and companies in every industry—world-wide. 


Free test • Satisfaction guaranteed 


Graphics Unlimited Inc. 
3000 Second St. North, Minneapolis, MN 55411 
(612) 588-7571 FAX: (612) 588-8783 
1-800-745-7571 


Inquiry 677. 


CONVERSION SERVICES 


Convert any 9-track magnetic tape to or from 
over 5000 formats including 3#, 5%”, 8" disk 
formats & word processors. Disk-to-disk con- 
versions also available. Introducing CD-ROM 


conversions. Call for more into. 


Pivar Computing Services, Inc. 
185 Arlington Hgts. Rd., Dept. #8, Butlalo Grove, IL 60089 


(800) Convert (708) 459-6010 


DATABASE/ZIP CODE 


ZIP CODE IN DISKS 
UPDATED WITH THE LATEST 1994 US POST OFFICE PUBLICATION. 
The Zip Code Database includes zip codes, cities, states and coun- 
ties Tha a coda E basa is in |! format, and can be imported 
ta any database software, 

ONLY $49.00 
FREE ZIP CODE FINDER SOFTWARE. In less than one second, find 
wi tip cades, cities, or counties. List them numerically or 
p 


alphabetically, 
PUMA INSTRUMENTS 
28861 RAINTREE LN., SANTA CLARITA, CA 91350 

Tel. (805) 297-6379 Fax (805) 297-7081 VISA/MC 


Inquiry 678. 


/— ^ DISKDRIVES — — 


WORKSTATION PRODUCTS 
Disk, optical and tape drives for RISC/Intel 
platforms. Reliable, cost-effective solutions. 
Supporiing IBM PS/2, RS/6000, Sun, HP, DEC, 
SGI and others. Installations Worldwide. 


COMPUTER TECHNIQUES 
625 E. Merritt Ave. Suite К 
Merritt Island, FL 32953 USA 
Call 407-453-8783 Fax 407-452-3757 
1-800-226-8783 


Inquiry 679. 


DUPLICATION 


FULL SERVICE DISKETTE & CD REPLICATION 
* Complete Packaging, Assembly & Printing 
* Custom Labels & Silkscreening 

* Available in all disk formats 

* 100% virus checked & copy-verifled 


MANUFACTURING DISKETTES IN THE U.S. SINCE 1978 


SYNCOM TECHNOLOGIES INC. 
1000 SYNCOM DRIVE, MITCHELL, SD 57301 


1-800-843-9862 
Inquiry 680. 


EDUCATION 


B.S. & M.S. іп COMPUTER SCIENCE 
The American Institute for Computer Sciences olfers an in- 
depth home study program to eam your Bachelor of Science 
and Master of Science degress in Computer Scienca at 
home. B.S. subjects covered are: MS/DOS, BASIC, PASCAL, 
C, File Processing, Data Structures & Operating systeme, 
M.S. program includes subjects in Sottware Engineering and 
Artificial Inteligenca. 


AMERICAN INST. for COMPUTER SCIENCES 
2101-BY Magnolia Ave. South, Ste. 200, Birmingham, AL 35205 
800-767-2427 205-323-6191 


FLOPPY DISKETTE 


3.5 FLOPPY DISK 
RELIABLE & DURABLE 


We are a manufacturer licensad by Sony Corporation. 
Our disks are all 100% Tested and Certifiad Error Free 
with guaranteed Clipping Level. 

Available products: 2HD, 2DD, Clam Shell. 

Our own brand MEGA, and ОЕМ or bulk are 

also available. 

Duplicators & wholesaters are welcome. 


See us INMARK IND. LTD. 
At (HK) 


tA Man Foong Industrial Bldg. 
ЛЫР 7 Pes Lee Street и 
Canada '94 Chai Wan, Hong Kong 
July13-15, 1994 Tel: (852) 558-2203 
Toronto, Canada Fax: (852) 897-3700 


YHC CASSETTE IND. LTD. 
(TORONTO) 


75 Saintsbury Square, Scarborough 
Ont, Canada M1V 3K1 
Tel: (416) 321-1179 Fax: (415) 321-8451 


Inquiry 681. 


-— 


b 
Memorize» ії 

Create your own multimedia flashcards on any 
subject using Pictures, Text and Sound. Interactive 
quiz helps focus on the hardest cards. Print cards 
front and back on perforated papar, Creating decks 
is simple and fast. Windows or Mac. FREE catalog. 
Only $39, Heg $49 VISA/MC 


SidecoEight Software 
P.O. Box 5004, Garden Grove, CA 92645 
714-952-4114 714-995-6725 Fax 


Inquiry 682. — 
| — FLOWCHARTS | 
COBOL STRUCTURE CHARTS 


Power Structure for Windows generates incredible 
structure charts DIRECTLY from your structured 
COBOL source. Forget manual flowcharting. 
Power Structure enables you to chart complex, 
multi-thousand line COBOL programs in seconds. 
Display or print, you've never seen anything like 
this! $129. 


CyberMetrics 
5541 S. Marine Dr., Tempe, AZ 85283 
(602) 838-3310 


Inquiry 683. 


FLOW CHARTING 3 


e High resolution print outs... 
штат | 2. 
- * Multi-page charts... 
зт portrait or landscape 


e Import/export capabilities 
• 35 shapes, 10 fonts, 4 line styles 
Call for free damo disk! 


PATTON & PATTON — 200-525-0082 ext. 1317 


Software Corporation 485 Cochrane Cr., Morgan Hill СА 95037 
See our ad on page 202 


Inquiry 684. 


WINDOWS FLOWCHARTER $129 


RFFlow 3.0 is a professional drawing tool for 

flowcharts & org. charts. Requires Microsoft Win- 

dows; 200 shapes auto adjust in size; diagonal lines 

and curves; auto line routing and re-routing; OLE 

Server, click on a shape to bring up a sub-chart; 

өү рап bitmaps and metafiles; Call for free 
isk. 


RFF ELECTRONICS 
1053 Banyan Court, Loveland, CO 80538 
Phone: (303) 663-5767 FAX: (303) 669-4889 


FOREIGN LANGUAGES _ 


OVER 150 LANGUAGES 
Translation, Language Learning 
Tutorials, Fonts, Dictionaries and 
Language Systems for DOS, Mac and Windows. 
Japanese, Chinese, Spanish speaking staff. 
Call us first for best prices and expert support. 
Character Language Resources 
2130 Sawtelle Blvd. 304A, Los Angeles, CA 90025 
800-569-2099 FAX 310-996-2303 


Inquiry 685. 
Pre-Owned Electronics, Inc?" 


THE Independent Provider, serving the Dealer, 
Professional, Corporate, Government, and 


Educational Buyer since 1985 


APPLE 11° & MACINTOSH* 
SYSTEMS • PARTS * EXCHANGE REPAIRS 


Call for a Catatog.. 800-274-5343 


INT'L: 617-275-4600 * FAX: 617-275-4848 
205 BURLINGTON ROAD * BEDFORD, MA 01730 


Inquiry 686. 


| — EDUCATION | 


HARDWARE 


HEWLETT-PACKARD 
Buy ¬ Sell - Trade 
LaserJet ColorPro 
DeskJet DraftPro 
RuggedWriter DraftMaster 
Electrostatic Plotters DesignJet 

HP 9000 Workstations and Vectras also available. 

Ted Dasher & Associates 
4117 Second Ave., S. Brmingham, AL 35222 
Phone: (205) 591-4747 Fax: (205) 591-1108 

) 638-4833 


Inquiry 687. 
HARDWARE/DSP - 


DSP & DATA ACQUISITION 


PC based DSP boards for Data Acquisition and general 
pe signal processing, based on the Tl TMS320 series of 
ixed and floating point DSP processors. 

Software for program development, as well as extensive Data 
Acquisition, FFT, and other applications software, is included 


with each board. 
33MFLOPS TMS320C31 based Model 310A with high speed 
analog 1/0 is priced from $700. 

Dalanco Sp 


89 Westland Avenue, Rochester, 14618 
Phone: 716-473-3610 


Inquiry 688. 


Fax: 716-271-8380 


| LANS 
Little Big LAN 


The most flexible network 
Peer lo Peer LAN to 250 nodes 

$75 total software cost, not per node! 

Link via serial, parallel, or Modems 

Also via Ethernet or Arcnet , or mix! 
Typically only 40k of RAM 
Information Modes 


817-387-3339 / P.O. Drawer F, Denton TX 76202 
Fax 817-382-7407 Orders 800-628-7992 


Inquiry 689. 
LAPTOPS & NOTEBOOKS 


Hard Disk/Processor Upgrades 


Toshiba, Compaq, AST, Texas Instruments, Grid, 
and many others. Get the performance and 
capacity you need 1o run today's demanding 
software applications. Heasonable prices. We also 
carry a full line of memory products! 


PORTABLE PROFESSIONAL 
10500 Richmond Ave., #201, Houston, TX 77042 
800-222-6647 


Inquiry 690. 
| MAILING/SHIPPING SOFTWARE 
kkk SHIPMASTER *** 


S 7 9. 95 Mailing & Shipping Software 
Reg $299.00 Limited Offer!!! 


* Generates Address Labels, COD Tags & UPS Manifest 
° Eliminates UPS Calculations & Mutti-Chart Look-up 
* Easy-to-follow Menu Screens & Pop-Up Colored Windows 
* Interfaces with DBS invoicing/Accounting Packages 


Frea Bonus! >>> Includes Built-in Message Scheduler 


$79.95 ShipMaster (Malling & Shipping Software) 
1 $49.95 CheckMaster ^ (Personal/Business Check Book) 
O $29.95 BudgetMaster ^ (Financial Budgetary Forecaster) 


+ $7.00 Shipping & Handling (Calil Residents add 7.75% Sales Tax} 
C) Visa O MasterCard O Check O COD Cash only 


Card # ExpDate 
O 3.5" IBM-PC O 5.25” IBM-PC O Apple Macintosh 
Please FAX your order w/company name, address & phone # 


Data Business Systems (001.2) 


122-A 31st St. Newport Beach, CA 92663 
(800) 675-0731 Fax: (714) 675-0741 


Forms Overlay for Windows... 
Forms Electric is the forms overlay solution for 
LaserJet & compatible printers. Use your preferred 
Windows applications to create HP PCL macros 
for use with Windows, DOS and non-PC eppli- 


cations. Only UK £59,95 + p&p ($99 approx). 
... 005, Unix, HP and AS/400 
Visual Software 


15 Cleardene, Dorking, Surrey RH4 2BY, UK 
Tel & Fax: +44 306 742425. CIS 100023,1167 


Inquiry 692. 
NOTEBOOK PERIPHERALS - 


Second Serial Ports 
PCMCIA - RS422 and RS485 
attached DB9M connector $249 
Texas instruments, Toshiba, Everex/Sanyo 
* RS232 * RS422/485 
e High-speed buffered VART * $199 10 $249 
Custom design capability. Also auto & aircraft power 
adapters for portable computers, and printers 
Designed and made in USA!! 


Empire Engineering 


Catifomia USA 
tel 805/543-2816 fax 805/543-2820 


PROGRAMMERS TOOLS - 
E-MAIL Enable Windows Apps! 
Raindrop's Open Mall System works with = 

application capable of calling DLLs or VBXs. With OM 
OMS is available as a DLL or a VBX. Ask us about the 
source code. 


Inquiry 693. = 
“OMS™., it's powerful stuff!” John Jeftus ADSC 
your applications can use VIM, MAPI & MHS e-mail. 


* Visa/MC/Amex • 


Call: (214) 234-2611 


Raindrop Software Corporation 
833 E. Arapaho Rd., Suite 104, Richardson, TX 75081 


Inquiry 694. 


DON'T DEVELOP NETWORK APPLICATIONS 


without NPPC, a powerful library subroutine 
package with the Wor API available anywhere! 
Window and DOS, IPX or NetBIOS. Use with any 
language supporting C subroutine calls: C, C++, 
Visual Basic, FoxPro, etc. 30 day $ back 
guarantee. Download a free demo from our BBS. 
NPPC for Windows or DOS - $195 w/source $395. 
SOFTWAREHOUSE CORPORATION 
326 State Street, Los Altos, CA 94022 
(415) 949 0203 FAX (415) 949 0208 BBS (415) 949 0207 


Inquiry 695. 
| — PROGRAMMING 


Programmers' Team 

* Develops software solutions in Hungary and 
Croatia for worldwide customers 

• Specialized for programming in MS Windows 
using Visual C/C++ and Visual Basic, can accept 
any other task 

* Reasonable prices. starting from USD 1200/pro- 
grammer/month 


Microline d.o.o. teitax: 00385-41-311268, 311271, 
311283,.318866 , 323130, 323131, Е-тай: 
sdjurek @ maja.zems.et.hr 


Inquiry 696. 
SCIENTIFIC SOFTWARE 
Scientific & Technical Software 


Call for our latest FREE catalog 
1.800.622.3345 


SciTech is your source for the best value in scientific and 
echnical software. More than 1250 products. 


1.312.472.0444 2231 N. Clyboum Ave. 


FAX 1.312.472.0472 Chicago, IL 60614 


Inquiry 697. 
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IHE BUYER" 


SECURITY _ 


FIGHT PIRACY! 
* The New EVERLOCK x 
SOFTWARE COPY PROTECTION 


New Option Board Safe-New Remote Registration 
New CPU LOCK-CD ROM LOCK and more 


ж EVERKEY HARDWARE LOCKS ж 
Az-Tech Software, Inc. 


Call for a 201 East Franklin, Richmond, MO 64085 
FREE (818) 776-2700 


Demo (800) 227-0644 FAX (B18) 776-8398 


Inquiry 698. 


THE ULTIMATE SOFTWARE SECURITY 
e STOPCOPY family = UNCOPIABLE copy protection 
© STOPVIEW software encryption 
€ NETLIMIT network license metering 
e DOS, Windows, Macintosh, OS/2, support 
Ө No source code changes required - for ANY of our prod- 
ucts in ANY environment 
© Our products destroy ALL of our competition 
OG Cal! for FREE demo disk, or to discuss our products’ 
МАНҮ options 
ВВ! Computer Systems, Inc. 
14105 Heritage Lane, Sitver Spring, MD 20906 
80Q/TRY-ABBI • 800/879-2224 = 301/871-1004 • FAX-301/460-7545 


Inquiry 699. 


(RYPKEY SOFTWARE LICENSING SYSTEM 


"Hardware key-like protection without the hardware key" 


CrypKey is a software protection tool, offering 
e complete security from any disk copy program 
* complete compatibility wtih any MS DOS 
or MS WINDOWS 3.1 based machine 
* complete Invisibility — по disk kay, no hardware key, 
less support calis 
e instant disaster recovery 


CrypKey is a sales tool, allowing you to sell your program 
* by increments — enable the options the customer 


purchased 
= by number of runs - e.g., sell 100 calculations for $499.00 
e by tima period — e.g. lease or demo your program 

for 60 days 
CrypKey uses a numeric key that can be transmitted by phone 
or fax. Sell your customers more options, more copies, more 
time or more runs instantly, just by making a telaphone call. 
(Great for avarseas customers or distributors.) 


"NOW AVAILABLE FOR NETWORKS" 


CRYPKEY IS PRODUCED BY KENONIC CONTROL - 
ENGINEERING AND SOFTWARE SINCE 1972 


Kenonie Controls Limited « 7175-12th Stree! South East * Calgary, 
Alberta, Canada T2H 255 « (403) 258-5200 « tax: (403) 258-6201 


Inquiry 700. 


KEY-LOK" SECURITY 


Piracy survival 11 years proves effectiveness 
of powerful multilayered security. Algorithmic 
response. Programmable memo Econom. 
ical. Transparent to PARALLEL/SERIAL port, 
Counters/Real-Time-Clock. Multi-product/ 
feature licensing. DOS/UNIX/OS2. Also, 
access control system and disk drive locks. 


MICROCOMPUTER APPLICATIONS 
3167 E. Otero Circle, Littleton, CO 80122 
(303) 770-1917 FAX: (303) 770-1863 


Inquiry 701. 


` SERVER MIRRORING 


NoxStop Networ 
The software solution to provide full 
Level 3 Fault Tolerance for PC LANs. 

« Server Mirroring 

• Uninterrupted Processing 

e Continuous Backup 

• Any Network Operating System or 

Server environment 

Nonstop Networks Limited, NY, NY 
212-481-8488, Fax 779-2956 


Inquiry 702. 
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SOFTWARE PACKAGING 


FREE SOFTWARE 
PACKAGING CATALOG 


Everything you will need to Package, Distribute, and Ship Your 
Solttwara!! From manuals and binders 10 mallara and shippers 


LABELS * LABELS * LABELS 
For your diskettes, plain or custom printed 
dot matrix or taser printer... troo samples 


* «FREE CATALOG» » + 


Hice & Associates 
8588 Monticello Dr., West Chester. OH 45069 


Phone/Fax: 513-777-8586 
Inquiry 703. 


STOCK PACKAGING 


to help you 
market your sofrware 
ask for catalog QS 


Call 708 390-7744 
or fax 708 390-9886 


PolyQuick Co. 
1243 Rand Road, Des Plaines, IL 60016 


Inquiry 704. 
SOFTWARE/BUSINESS 
DATA ENTRY SOFTWARE 


Full featured, heads-down data entry 
with two-pass verification, edit language, 
operator stats. much more! Designed for 

the PS/29, PC, XT, AT or compatibles. 


PCs from $395 LAN version available 
FREE 30 day trial 

Computer Keyes Tel: 206/776/6443 

21929 Makah Rd., Fax: 206/776-7210 

Woodway, WA 98020 USA: 800/356-0203 


SOFTWARE/EDUCATION 
DERIVE® NOW HALF-PRICE! 


DERIVE A Mathematical Assistant combines the 

power of computer algebra with the ease of a menu- 

driven interface. It solves symbolic & numeric 

equations, and does calculus, trig, vector & matrix 
ebra and more. It is programmable, & plots in 2 & 

3D. Suggested List Price now only $125 

Req: MS-DOS PC compatible & 512K. 


SOFT WAREHOUSE, INC. 


3660 Waialae Ave. Ste. 304, Honolulu, HI 96816 
Ph: (808) 734-5801 Fax: (B08) 735-1105 


Inquiry 705. 
` SOFTWARE/ENGINEERING 


New Interactive SPICE!! 


« PC,DEC, Alpha, Macintosh * Model Libraries, RF, Power 
a Windows & Windows NT  * More Than 5000 parts 
* [sSmce4 Real Time SPICE » Waveform Analysis 
* Analog/Mixed Simulation * Full SPICE programs 
* Schemailc Entry starting at $95. Complete 
* Filter Design systems, $990-$2595 
Р.О. Box 710 San Pedro, CA 907330710 ® ty ft 
(310)833-0710, FAX (310)833-9658 In 50 
Call for your Free Demo and information kit. 


Inquiry 706. 


SAUNA: 3D THERMAL ANALYSIS 
® Models: PCBs, stacked plates, heatsinks, multiboard 
enclosures. ® All heat transfer modes: convection, 
radiation, conduction * interactive menu-driven 
e Thermal parameters library 9 Fast "What il": 
dimension, mat'l, finish, analyses € Easy to leam & use 


е IBM PC & Macintosh II 
Call or FAX for free evaluation program 


Tatum Labs, Inc. 
1287 N. Silo Ridge Drive, Ann Arbor, MI 48108 
313-663-8810 FAX 313-663-3640 


Inquiry 707. 


MART 


SOFTWARE/GRAPHICS 


TIFF, PCX, TARGA, GIF, DIB, BMP, DCX, EPS, WMF WPO, PICT, JPEG 
AccuSo Image Format Library 4.0 
(n version) 

"The most comprehensive raster support library on the market" 
Import, export, canvert, display, and print all above formats! 
Includes several sample programs with source code. Supports 
all languages. Formal compatibility guaranteed! G3, G4, TIFF-F, 
multi-page images etc. Rotate, zoom, scale, color reduction, 
sharpen, special-effects etc Versions for DOS, Windows, NT. 

Watcom, 05/2. MAC, and others. 


AccuSoft Corporation 
112 Tumpike Road, Westboro, MA 0158 
(800) 525-3577 (508) 898-2770 . FAX (508) 


Inquiry 708. 


1 
898-9662 


CAD/CAM/CAE Developers Kits-Windows/DDS 
NEW RELEASE! TG-CAD Professional v.5.0. 


Replaces TG-Professional v.4.0. Includes upgraded 2D А ЗО 
geomatric development kits, OXF In/Oul release 12 and 
(NEW) TG-CAD Oraw v.t.0. Al! in C. This four part 
development kit is truly “The Ultimate CAD/CAM/CAE 

Engine.” Comes with or without source code. 
30 day guarantee. Free 30 page technical paper. 


DISK SOFTWARE, inc. 


109 8. Murphy Rd., Plano, TX USA 75094-8971 
Te! (214) 423-7288 Fax (214) 423-7288 


inquiry 709. 


Sirlin's CAD ** ENGINE 

* Read and Write AutoCAD DWG and DXF files. 

* Object oriented, modular, database-like access 
to CAD data. 

• View, Print (rasterize), Plot (vectorize), and 
Pick (interact) modules. 

e Available for С/С++ for DOS, Extended DOS, 


Windows, Sun, Macintosh and other Unix systems. 


Sirlin Computer Corporation 


25 Orchard View Dr., Londonderry. NH 03053 USA 
Prona: (603) 437-0727 » Fax: (603) 437-0737 


Inquiry 710. 


SOFTWARE/LEGAL 


COPYRIGHT-IT 

A Windows program which assists 
programmers with the nm of requesting 
Copyright protection. With each entry field 
Copyright-it offers intensive help, a list of 
overnment information, an explanation of this 
nformation and a selection of valid examples 

with caveats about possible errors, $95. 

Synthetic Intelligence Inc. 


212-685-7526 
Inquiry 711. 


| SOFTWARE/MATHEMATICS. 


ORSYS - $299 
OPERATIONS RESEARCH SYSTEM 


Linear programs up to 3000 by 15000 
Mixed-integer and discrete linear programs 
Nonlinear objective and quadratic programs 
Transportation and Transshipment models 


Eastern Software Products, inc. 
P.O. Box 15328, Alexandria, VA 22309 


(703) 360-7600 Fax (703) 360-7654 


Inquiry 712. 


SOFTWARE/MODELING 
Announcing GMS 2.0 from Probots, Inc. 


Easiest & most powerful modeling & simulation tool avoil. 
s Now with Super Spread Sheet, Super User Interface & intelligent 
Agent Modeling capabilities! 
s Specity & validate modets. run simulations, analyze results, optimize 


systems & generate spectacutar graphics in minutes! 
a No special training ог programming sequited! 
* Ideal for planning and predicting tasks! 


Acl now for special intro prices! OEALERS WANTED. 


Probots, Inc. 413-586-8929 


80 Damon Road, Ste. 3307 ` 
Northampton. MA 01060 800-Sim-Easy 


Inquiry 713. 


| Scientific Software Whaat Ridge, CO 80033 


SOFTWARE/SCIENTIFIC 


VX Scientific Desktop Publishing 


o Scalable Fonts * Font effects * Typeface customization 
» Equations * Tables * Graphics * Foreign languages 
e Multi-lingua! spell & hyphenation * IDE * On-line help 
• Dos, 005-32 and Windows versions • From $199 
"ТЕХ of Tomorrow -Notices of AMS, March 1991 
Call now for a FREE DEMO DISK 


MicroPress, Inc. 
68-30 Harrow Street, Forest Hills, NY 11375 
Tel (718) 575-1816 Fax (718) 575-8038 


Inquiry 714. 


SCIENTIST" 


SCIENTIST is a program that fits equations to 
data, anything from y = a + bx — to multi-variate 
implicit equations, interpolating functions, Laplace 
transforms, or systems of differential equations. 
Modeling and data-fitting have never been quicker, 
easier or more reliable. Now available for 
Windows™. 


MicroMath Scientific Software 
800-942-MATH Fax: 801-943-0299 
PO Box 21550, Salt Lake City, UT 84121 


Inquiry 715. 


PC TEX 


For High-Quality 
Scientific Publishing 


This complete publishing system makes all 
your documents look their best. There is 
no limit to what you can do with PC TgX. 
Systems for DOS or Windows 


PC TgX excels at typesetting: 
* High quality books and articles 
e Scientific notation/math formulas 


e Professional technical documents 
* Foreign languages 


PC TgX is the difference 
between average and expert! 
Personal ТЕХ, Inc. 


800/808-7906 or 415/388-8853 
12 Madrona St., Mill Valley, CA 94941 
Fax: 415/388-8865 


Inquiry 716. 


FREE CATALOG! 
AFFORDABLE EARTH SCIENCE SOFTWARE 


Over 350 programs for Windows, DOS, Mac, 
Amiga, UNIX 


800-775-6745 
RockWeare «us sı. Sute 595 


(303) 423-5645 * FAX (303) 423-6171 
Inquiry 717. 


SOFTWARE/TYPESETTING 


MicroTgX 


For documents as effective as your words! 
Publish elegant documents - oven with complex 
mathematical scientific equations or in foreign languages. 

* Exclusive Integrated Quick-Previewer 


+ Scale fonts * Magnify ar shrink Images * Print multiple 
pages on а single sheet * FREE demo disk * FREE shipping 


Micro Programs Inc. 
251 Jackson Aveo., Syosset, NY 11791 
Tel: (516) 821-1351 Fax: (518) 921-1004 


Inquiry 718. 


SOFTWARE/VOICE/FAX 
HIGH LEVEL C LIBRARIES 


Multi-Voice and Multi-Fax аге complete development C toolkits to 
access all the features for most voice and fax processing boards 
available today. It heips you write MULTI-LINE VOICE (and/or) FAX 
APPLICATION in minutes. Mary example programs and libraries are 
delivered wit h fulty commented source code. VISA/MC Accepted. 
Multi-Voice for Dialogic, Rhetorex, or Powerline 11: $599 
Mutti-Voice for Single Lina Watson Board: $99 

Multti-Fax for CAS (Intel SatisFAXtion): $199 


ITI SOFTWARE 


Fax-On-Demand for information: (514) 835-2216 
Tel: 514-597-1692 Fax: 514-526-2352 BBS: 514-835-5945 


STATISTICS 
NCSS 5.x Series - $125 


Easy-to-use manus & spread sheet, Muitiple regression. 
T-tests. ANOVA (up to 10 factors, rep. measures, 
covariance}. Forecasting. Factor, cluster, & discriminant 
analysis. Nonparameatrics. Cross Tabulation. Graphics: 
histograms, box, scatter, etc. Reads ASCit/Lotus. Many new 
add-on modules. 


NCSS 


329 North 1000 East, Kaysville, UT 84037 
Phone: 801-546-0445 Fax: 801-546-3907 


Inquiry 719. 


TRANSLATORS _ 


EASY TRANSLATORS TO "C" 


Ф ASM-IBM ASM/370, Intel ASM86, MASM 

€ COBOL - COBOL 68, 74, 85 

® PL/1- 13 dialects, ІВМ, DRI, VAX, STRATUS etc. 
© PLM -intel РШМ 51, 80, 86, 96, 286, 386 

@ Translation service; custom dialects; MS-DOS 


Micro-Processor Services, Inc. 


92 Stonehurst La., Dix Hills, N. Y. 11746 
Tel. (516) 499-4461; Fax (516) 499-4727 


Inquiry 720. 


UNIX BACKUP 
UNIX ARCHIVE & BACKUP 


* The Complete Software Solution 

• Ali Leading UNIX Platforms Supported 
* Tape & Optical Backup Devices 

• Controls Industry Standard Jukebox's 
e Stand-alone or Network Solution 


RESTORES MANY TIMES QUICKER THAN STANDARD UTILITIES 
WILLOW LTD. 


Call +44 202 861811 — Fax +44 202 897139 
(Distributors Welcome Worldwide) 


Inquiry 721. 
UTILITIES 


PEN PLOTTER EMULATOR 


FPLOT turns your printer into an HP pen plotter. 
Fast hi-res, no jagged lines. Vary line width, color. 
Screen preview — zoom, pan. Works with most 
CAD programs. Supports most printers. Requires 
DOS 2.1 or higher. $119+$3 S&H. VISA/MC/ChW/MO. 


FPLOT Corporation 
24-16 Steinway St., Suite 605, Astoria, NY 11103 
718-545-3505 


Inquiry 722. 


ZSORT 


Sort huge files fast on a PC. Choose records 
to sort using INCLUDE expressions. 


Individual $20 Network $35 


One Site $100 Company $400 
Manual $10 


ZIPFAST Box 12238 
Lexington, KY 40581-2238 


Inquiry 723. 


WINDOWS f 


THE ULTIMATE BBS 
FREE FREE FREE FREE FREE FREE FREE 


Latest Windows and DOS Utils, Pgms, Source 
Code, Lively CHAT, online games, Internet Access 
and more and all FREE. Call from home or office 
up to 14.4K and download for FREE. (n/8/1) 


217-792-3663 


Customer Service 415-281-4429 


Inquiry 724. 
WINDOWS S/W WANTED 


Want to sell your PC-based development tools, 
application specific Windows software, and pro- 
fessional-use s] با ريه‎ in ا‎ Whole system 
sales would also be welcome. Now Is the time to get into 
the Japanese market because Japan is behind ín the 
development of Windows products. Do not worry. Our 
technical engineers will help you with al! changes to 
Japanese standards and also with the preparation of 
Japanese manuals. 
Giken Shoji Co., Ltd. 

Fax: 81-052-972-6577 Phone: 81-052-972-6544 
6F Soar 800. 2-3, 1-chome, Izumi, Higashi-ku, Nagoya 461, Japan 


Inquiry 725. 


YOUR SALES MESSAGE 


about the special 
computer product or service 

that you provide 

belongs in print 


THE 
BUYER'S MART 


can help you reach computer 
professionals and produce valuable 
inquiries for your company! 
Call 


Margot Swanson 


for more information 


603-924-2656 


Fax: 603-924- 2683 


Inquiry 726. 


International 
Marketers: 


Sell your computer products in one of 
the fastest growing markets today! 


Reach 78,000 LATIN AMERICAN 
BYTE READERS 


Now you can advertise in 
1, 2, or all 3 Latin editions of BYTE 


BYTE Mexico 
BYTE Brasil 
BYTE Argentina 


Give Liz at Global Ad-Net 
a call today for more info: 


603-876-4311 


Inquiry 727. 
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ADVERTISER CONTACT INFORMATION 


To order products or request FREE information, call advertisers directly or send in the 
Direct Link Card by mail or fax! Let them know you saw it in BYTE! 


Inquiry No. Page No. Phone No. 
61 ADAPTEC 97 408-945-8600 
62-63 ADVANCED LOGIC RESEARCH 115 714-581-6770 
64 ALADDIN KNOWLEDGE SYSTEMS 87 000-223-4277 
197 ALLMICRO 227 800-653-4933 
541 ALTEX ELECTRONICS 23650 2-3 800-531-5369 
" AMBRA СОМР CORP (N.A.) 38B-D 800-239-5739 
* AMBRA COMP CORP (N.A.) 40-47 800-239-5740 
, AMERICAN POWER CONVERSION 92A-B 
65 AMERICAN POWER CONVERSION 92-93 — 3: 
66-67 AMERICAN SMALL BUSINESS COMP 200 — 800-825-4844 
172 ANGOSS SOFTWARE INT'L 165 416-593-5077" 
: APPLE COMPUTER INC 12-13 800-732-3131 

ext. 600 
° APPLE COMPUTER INC 69,71 800-732-3131 
ext 550 
195 APPRO INTERNATIONAL INC 248 800-927-5464 
160-161 ARISTO GRAPHIC SYSTEMS (U.S.) 194 800-631-7646 
160-161 ARISTO GRAPHIC SYSTEMS (INTL) 194+49-40-54747-111" 
166 АТАТ MULTIMEDIA SAV SOLU 164 800-896-6544 
264-265 ATAT PARADYNE 128-129 — 
ext. 
68 ATI TECHNOLOGIES INC 174 905-882-2600 
ext. 4444 
211-212 AXIOMATIC 256 905-602-9270 
213 AXONIX CORP 253 801-466-9797 
147 BEAME & WHITESIDE SW (N.A.) 45 800-463-6637 
147 BEAME & WHITESIDE S/W (INTL) 45 «01-919-831-8990"* 
237 BEAME û WHITESIDE SOFTWARE 255 800-463-6637 
258 BEST POWER TECHNOLOGY 211 800-358-5794 
ext. 6077 
255-256 BILBO INNOVATIONS 253 800-203-0092 
450 BIX 269 800-695-4775 
501-502 BOCA RESEARCH INC 5215 5 407-997-6227 
69-70 BORLAND INTERNATIONAL 15 
ext. 8725 
179 BUFFALO PRODUCTS 246 800-345-2356 
۶ BYTE BACK ISSUES (INTL) 143 
BYTE DECK 206 
: BYTE EDITORAL SURVEY 245 
и BYTE SHOW GUIDE (INT'L) 118-119 
a BYTE SUB MESSAGE 208 
: BYTE SUB PROBLEM 546 24 
176 CALIFORNIA PC PRODUCTS INC 207 800-394-4122 
150 CARDIFF SOFTWARE 194 800-659-8755 
503 CHERRY MIKROSCHALTER 
GMBH (INTL) 198-199+49-9643-18-206 
71-72 COLORADO MEMORY SYSTEMS 19 —— 
ext. 751 
260 COMPAQ COMPUTERS (N.A.) 143-145 — 800-345-1518 
504-505 COMPEX INC 52197 714-630-7302 
73 COMPUSERVE 125 800-848-8199 
2 COMPUSERVE (N.A.) 124A-B — 800-848-8199 
259 COMPUTER ASSOCIATES 34-35 800-225-5224 
Dept. 10500 
74 COMPUTER ASSOCIATES 113 800-225-5224 
Dept. 25500 
180 COMPUTER DISC WREHSE 224-225 800-959-ACDW 
506 COMPUTER FRIENDS 5215 13 503-626-2291 
507 COMPUTER QUICK 501510 415-861-8330 
263 COMPUTERLANE UNLTD 243 018-884-8644 
214 COMPUTERWISE 255  B00-255-3739 
245 CONTROL CONCEPTS, INC 252 800-922-9259 
я COPIA INTERNATIONAL LTD 196 708-682-8898 
76 COREL SOFTWARE 41 613-728-3733 
ext. 28 
75 COREL SOFTWARE 146 613-728-3733 
ext 28 
146 CREATIVE LABS INC B3 B00-998-LABS 
170-171 CRYSTALOGIC INC 116 800-391-9190 
77-78 CTX INTERNATIONAL INC 163 909-595-4145 
270-271 CURTIS INC 162 812-831-9512 
81-82 CYBEX CORP 123 205-430-4030'* 
264 BYTE JULY 1994 


Inquiry No. Page No. Phone No. 
181-182 CYBEX CORP 235 205-430-4030" 
508-509 CYBEX CORP (INTL) Сіп 205-430-4030" 
154 DALLAS SEMICONDUCTOR 131 800-258-5061 
83-64 DATA ACCESS CORP 189 800-451-3539 
183 — DATALUXCORP 238 800-DATALUX 
215 ОАТАМАМІТО 253 +44-0300-21012" 
. DATAPRO 144-145 — 800-328-2776 
. DELL COMPUTER CORP (N.A.) Cil 900-826-8260 
. DELL COMPUTER CORP (N.A.) CIV — 800-626-8260 
. DELL COMPUTER CORP (N.A.) 75 800-626-8260 
. DELL COMPUTER CORP (N.A.) 91 800-626-8260 
262 DELPHI INTERNET SERVICES 190 800-695-4005 
253 DESIGNER CHECKS 254 800-239-4087 
184-185 DISTRIBUTED PROCESSING TECH 237 — 800-322-4378 
85-86 ЕЦАЅНІМ MICROCOMPUTERS 204 813-744-5177 


254 ЕМАТЕКСМВН 
510-511 EUTRON 


Е 


512-513 FAST HARDLOCK 
527 FIRST INTERNATIONAL COMP 
186-187 FIRST SOURCE INTL 

89 FRAME TECHNOLOGY (МА) 


87-88 FRONTIER TECHNOLOGIES 
90-91 FUTURESOFT ENGINEERING 


G 


268-269 GALIZIA 

216 GAMMA PRODUCTIONS 
: GATEWAY 2000 

ш GATEWAY 2000 

۴ GATEWAY 2000 

217 . GENOVATION, INC 
241-242 GRANITE DIGITAL 

514 GREY MATTER LTD 
218-219 GTEK INC 


220-221 HEM DATA CORP 
, HEWLETT-PACKARD 


255 449-221.529666" 
5215 20 «39-35-682-229" 


91 +49-89-539600-20 
5215 2 +866-2-717-4500" 


228-229 


714-448-7750 


118-119 800-U4FRAME 
ext. 603 


114 
130 


252 


414-241-4555 
713-496-9400 


800-883-2273 
310-478-6774 


510-471-6442 


521S 21 «44-(0)364-53071"* 


250 


254 


800-282-4835 


800-436-4330 


30-31 BOO-LASERJET 


ext. 8246 
ы HEWLETT-PACKARD 49 800-LASERJET 
ext, 8246 
222 HI-TECH INSTRUMENTS 252 713-980-9040 
223 HOOLEON CORP 253 602-634-7515 
92 HUMMINGBIRD COMMUNICATIONS 201 805-470-1203 
93 ІВМ AS400 108B-C 800-IBM-6676 
ext. 641 
IBM PC DIRECT Ctl1-4B — 800-426-7687 
ы IBM PERSONAL SOFTWARE 
PROD (EUROPE) 521S 24A-H 
94 IBM PERSONAL SOFTWARE PROD 120 800-3-IBM-OS2 
243-244 IMAGRAPH CORP 253 508-256-4524 
158-159 INFORMATION FOUNDATION 221 800-438-8649 
95 INTEGRAND RESEARCH 152 209-651-1203 
96 INTEL CORP 20-21 800-538-3373 
97 INTEL CORP 72-T3 800-538-3373 
98 INTEL CORP {МА.) 52A-D 800-538-3373 
99-100 INTERGRAPH 84-85 800-345-4856 
535-536 INTERSTELLAR SYSTEMS LTD 5215 22+44-(0)506-460120 
224 10 TECH 254 2164394091 
144-145 [TERATED SYSTEMS 76 800-437-2285 
188 JAMECO ELECTRONICS 239  800-B31-4242 
- JDR MICROOEVICES 249 800-538-5000 
249-250 JNL COMPUTER PRODUCTS INC 252 800-283-5123 


inquiry No. Page No. Phone No. 
228 КЕПТНІЕҮ METRABYTE 251 — 800-348-0033 
101 — KFC(NA) 198 800-253-2972 
225 KILA 250 303-444-7737 
102-103 KINGSTON TECHNOLOGY 195 714-435-2600 
518 KUQ FENG CORP (INTL) 65 +986-2-754-8498" 
206-207 L A TRADE 232 800-433-3728 
533 — LABTAM 5215 12 500-393-5780 
226 LAGUNA DATA SYSTEMS 254 800-038-TAPE 
104 LAHEY COMPUTER SYSTEMS 208 800-548-4778 
544 — LANSOURCE 5215 6 «44-223-237778 
227 LAWSON LABS INC 251 800-321-5355 
204-205 LEAD TECHNOLOGIES 246 800-637-4699 
518 LIGATURE LTD 52158 +972-2-513553 
177  LIIKKUVASYSTEMS INTL 60 916-576-0676 
۰ LEL TELCO LTD 256 809-563-0116 


5215 194972-3-751-1901" 


516-435-1199 


5215 24 516-589-6858'* 


800-864-8008 
800-926-0299 
800-295-1214 
B00-295-1214 
800-539-0123 
800-967-5667 


800-434-3982 
axt. NFS 


B00-434-39B2 
ext. NFS 


800-434-3882 
axt, NFS 


206-453-2345 
508-748-7341 
214-446-7363 


517  MAGIC/MSE 

537 MANCHESTER EQUIPMENT CO 236МЕ 1 
530-531 MARX DATENTECHNIK GmbH 5215 18 +49-8403-1555 
108 | MATHSOFT INC 159 
. MCGRAW-HILL MAN IN CHAIR — 238NE 4 
. MCGRAW-HILL MAN IN CHAIR 23650 4 
543 МЕСАРАТА 

196 МІСАО 2000 234 
198-199 MICRO HOUSE 241 
190-191 MICRO SOLUTIONS COMP PROD 231 
192-193 MICRO SOLUTIONS COMP PROD 233 
251-252 MICRODATA 251 
200-201 MICRO-INTERNATIONAL, INC 238 
. MICROSOFT CORP 8-7 
. MICROSOFT CORP 23-27 
. MICROSOFT CORP 4243 
. MICROSTAR LABORATORIES 251 
109 — MICROWAY 112 
521-522 MINUTEMAN (INT'L) 75 
529 MITAC INTERNATIONAL CORP 


163 MOTOROLA RISC DIVISION (NA) 


110-111 NANAO USA CORP {М А.) 
519-520 NATIONAL INSTRUMENTS 


229 NATIONAL INSTRUMENTS 

261 NEC RISCSERVER 

189 NEVADA COMPUTER 

112 . NOVELL. INC (N.A.) 

113 Мт 

178 X OBJECTS. INC 

515 OLIVETTISYS & NETWKS (INTL) 
528 ON TIME MARKETING 


в OSBORNE MCGRAW-HILL 


P 


208 PACIFIC COAST MICRO 
238 PACIFIC SOFTWORKS 

115 PASSPORT DESIGNS INC 
116 РАТТОМ А PATON 

539 PC OUTFITTERS INC. 
117-118 PC POWER & COOLING 
119 — PERSOFTINC 

523 PHAR LAP SOFTWARE INC 


120-121 PINNACLE MICRO 


532 PIONEER 
HiGH FIDELITY (GB) LTD 


5215 23 +856-2-5018231 
163 MOTOROLA RISC DIVISION (INTL) 18-17 +0272-447760 
15-17 800-845-MOTO 


65 

5215 14 
255 
156-157 
230 

185 
257 


188 
46-47 
52{5 22 
156-157 


5265 9 
11 


5215 17 


310-325-5202 
512-794-0100 
800-433-3488 
BOO-NEC-INFO 
800-982-2925 


800-NETWARE 


810-941-9600 


800-424-6644"* 


+49-40-437472 
800-822-6158 


619-581-6040 


800-368-5283 
617-661-1510 
714-727-3300 
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inquiry No. Page No. Phone No. | inquiry No. Page No. Phone No. inquiry No. Page No. Phone No. 
122 РКМАВЕ INC 160 414-354-8699 | 155-156 SCEPTRE TECHNOLOGIES 135 800-768-2878 | 236 ТЕ! VALLEY TECHNOLOGY INC 251 510-447-2030. 
153 — POWERSOFT CORP (N.A.) 1080 800-395-3525 | 131 SEQUITER SOFTWARE INC 117 403-437-2410 
210 — PRISMAOFFICE CORP 256 800-PRISMA1 | 239-240 SIGMA TECH SOFTWARE 250 818-368-8132 V 
1 p і 7 * N.A. 744 
a a onim wig im: TT Aare. "cà аі om cad a ed 232 = VICTORY ENTERPRISES TECH 252 800-727-3475 
‘ SILICON GRAPHICS (INTL) 137 415-961-0573 | 233 VIDEX, INC 250 503-758-0521 
ext.B29* | 139-140 VIEWSONIC 57 909-859-7976 
266-267 SMITH MICRO SYSTEMS & S/W 203  800-964-SMSI 
123  QNXSOFTWARESYSTEMSLTD 182 800-363-9001 | 157 SOFTARC 102 416-7541856" W 
ex. 101 | 524 SOFTWARE SECURITY 6215 11 203-329-7428" 
230 — QUALSTAR CORP 254 800-468-0680 | 534 SOLID COMPUTER GMBH (INTL) 186 +49-84-3159146 | 525 WALKER, RICHER & QUINN (INTL) СМ 206-217-7100 
124 — QUARTERDECK OFFICE SYSTEMS 50 310-392-9851 538 SPIDER GRAPHICS 236NE 2 408-956-1231 141 WATCOM 33 518-886-3700 
125 — QUATECH INC 222 800-553-1170 | 542 SPIDER GRAPHICS 236501 408-956-1231 | 164169 МВО (NA) T MOST 
m 164-165 WIBU (INTL) 52 +49-721-377455" 
МӘ Lc 105 916-563-4149 | ^4  WINTEK CORP 254 800-742-6809 
R 133-134 SYSTAT INC 139 708-864-5670 | 
126 RAINBOW TECHNOLOGIES 59 600-852-8569 | 209 5. А. 8. ELECTRONICS 240 508-689-0180 7 
247-248 RCI 250 908-874-4072 
өхі. 71 T 175 — Z-CODE SOFTWARE (N.A.) 36A 415-898-8649 
194 — RECORTEC INC 247 800-729-7654 " 142 ZENITH DATA SYSTEMS 38-39 — 800-841-5881 
173-174 ROBERTSON-CARUSO & ASSOC 52 404-512-0600 | 231 TALKING TECHNOLOGY I T чач ext. 5121 
127-128 ROSE ELECTRONICS 127 800-333-9243 135 TEKTRONIX 95 T 143 ZEOS INTERNATIONAL 98-99 800-554-5226 
, 235 . Z-WORLD ENGINEERING 254 916-757-3737 
137 TEXAS INSTRUMENTS 78-79 800-TI-TEXAS * Qorrespord diractiy with ству. 
129-130 SAMTRON DISPLAYS INC (МА) — 108A 310-802-8425 | 138 TOSHIBA AMERICA INC 111 800-457-7777 ** Indicates FAX Number 
BYTE ADVERTISING SALES STAFF 
David B. Egan, Associate Publisher, One Phoenix Mill Lane, Peterborough, NH 03458, Tel. (603) 924-2678, Fax: (603) 924-7620 
Diane Lieberman, Director, Inside Advertising Sales, One Phoenix Mill Lane, Pelerborough, NH 03458, Tel. (603) 924-2518, Fax: (603) 924-2683 
HEW ENCLAND SOUTHWEST, NORTH PACIFIC SOUTH PACIFIC 
ME, NH, VT, MA. RI, CT, ONTARIO NC, SC, GA, FL, AL, TM, MS, AR, LA, ROCKY MOUNTAIN NORTHERN CA, OR, 10, MT, WY, UT ORANGE COUNTY 
CANADA & EASTERN CANADA KY, DC, MD, VA, WV CO, OK, TX Roy J. Kops (415) 513-6861 SAN DIEGO COUNTY 
Sanford L. Fibish (617) 860-6344 MaryAnn Goukling (404) 843-4782 Jennifer Walker (214) 701-8496 James Bail (503) 924-2662 Beth Dudas (714) 753-8140 
Patricia Payne (803) 924-2654 Brian Higgins (603) 924-2551 Kevin Lary (603) 924-2527 SILICON VALLEY, Hi, WA, AK, Mark Speros (714) 753-8140 
McGraw-Hill Publications McGraw-Hill Publications McGraw-Hili Publications W. CANADA Brad Dixon (603) 924-2574 
24 Hartwell Avenue 4170 Ashford-Dumoody Rd., Suite 520 14850 Quorum Dr., Suite 380 Susan Wemer (415) 513-6862 McGraw-Hdl Publications 
Lexington, MA 02173 Atlanta, GA 30319 Dallas, TX 75240 James Bail (603) 924-2662 15635 Акоп Pkwy., Suite 290 
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PRODUCT CATEGORY INDEX 


For FREE product information from individual advertisers, circle the 
corresponding inquiry numbers on Your Direct Link Card! 


To receive information for an entire product category, circle the category 
number on Your Direct Link Card! 


Category No. 
Inquiry Mo. Page No. 
1 ACCESSORIES/SUPPLIES 
268-269  GALIZIA 242 
2 ADD-IN BOARDS 
61 ADAPTEC 97 
68 ATI TECHNOLOGIES INC 174 
501-502 BOCA RESEARCH INC 521S 5 
270-271 CURTIS INC 162 
184-185 DISTRIBUTED PROCESSING TECH 237 
243-244 IMAGRAPH CORPORATION 253 
97 INTEL CORPORATION 72-73 
188 JAMECO ELECTRONICS 239 
125 QUATECH INC 222 
538 SPIDER GRAPHICS Z36NE 2 
542 SPIDER GRAPHICS 23650 1 
231 TALKING TECHNOLOGY INC 250 
3 BAR CODING 
233 VIDEX, INC 250 
+ COMMUNICATIONS / 
NETWORKING 
541 ALTEX ELECTRONICS 236S0 2-3 
264-265 AT&T PARADYNE 128-128 
218-219 СТЕК INC 250 
93 IBM AS400 108B-C 
543 MEGADATA 5245 24 
247-248 ACI 250 
127-128 ROSE ELECTRONICS 127 
239-240 SIGMA TECH SOFTWARE 250 
534 SOLID COMPUTER GMBH (INTL) 185 
231 TALKING TECHNOLOGY INC 250 
5 COMPUTER SYSTEMS 
62-53 ADVANCED LOGIC RESEARCH 115 
* AMBRA COMP CORP (N.A.) 368-0 
ч AMBRA COMP CORP (N.A.) 46-47 
e APPLE COMPUTER INC 12-13 
195 APPRO INTERNATIONAL INC 243 
260 COMPAQ COMPUTERS (N.A.) 143-145 
183 DATALUX CORPORATION 238 
ч DELL COMPUTER CORP (N.A.) CIN 
2 DELL COMPUTER CORP (N.A) CIV 
m DELL COMPUTER CORP (N.A.) 75 
° DELL COMPUTER CORP (N.A) 91 
е GATEWAY 2000 60-1. 
g GATEWAY 2000 80A-H 
i GATEWAY 2000 61 
93 iBM AS400 108B-C 
е (ВМ PC DIRECT Cu,1-48 
96 INTEL CORPORATION 20-21 
97 INTEL CORPORATION 72-73 
98 INTEL CORPORATION (N.A.) 52A-D 
99-100 INTERGRAPH 84-85 
225 KILA 250 
537 MANCHESTER EQUIPMENT CO 235NE 1 
200-201 MICRO-INTERNATIONAL, INC 236 
261 NEC RISCSERVER 158-157 
113 NSTL 257 
208 PACIFIC COAST MICRO 226 
194 RECORTEC INC 247 
ы SILICON GRAPHICS (N.A.) 137 
534 SOLID COMPUTER GMBH (INT'L) 165 
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Category No. 
inquiry No. Page No. 
236 TRI VALLEY TECHNOLOGY INC 251 
143 ZEOS INTERNATIONAL 98-54 
6 DATA ACQUISITION 
243-244 |IMAGRAPH CORPORATION 253 
228 KEITHLEY METRABYTE 251 
227 LAWSON LABS INC 251 
Е MICROSTAR LABORATORIES 251 
125 QUATECH INC 222 
53 DIAGNOSTIC EQUIPMENT 
251-252 MICRODATA 251 
7 DISK & OPTICAL DRIVES 
245 CONTROL CONCEPTS, INC 252 
270-271 CURTIS INC 162 
241-242 GRANITE DIGITAL 252 
196 MICRO 2000 234 
190-191 MICRO SOLUTIONS COMP PROD 231 
192-193 MICRO SOLUTIONS COMP PROD 233 
120-121 PINNACLE MICRO 11 
532 PIONEER HIGH FIDELITY (GB) LTD 521S 17 
209 S. A G. ELECTRONICS 240 
8 DISKETTES/DUPLICATORS 
211-212 AXIOMATIC 256 
232 VICTORY ENTERPRISES TECHNOLOGY 252 
10 ‘GRAPHICS TABLETS/ 
MICE/PEN INPUT 
160-161 ARISTO GRAPHIC SYSTEMS 194 
222 HI-TECH INSTRUMENTS 252 
11 KEYBOARDS 
503 CHERRY MIKROSCHALTER GMBH (INT'L)198-199 
183 DATALUX CORPORATION 238 
223 HOOLEON CORPORATION 253 
249-250 JNL COMPUTER PRODUCTS INC 252 
12 LAN HARDWARE 
501-502 BOCA RESEARCH INC 5215 5 
504-505 COMPEX INC 521457 
81-82 CYBEX CORPORATION 123 
181-182 CYBEX CORPORATION 235 
508-509 CYBEX CORPORATION (INTL) С 
117-118 PC POWER А COOLING 55 
209 S. A. G. ELECTRONICS 240 
13 LAPTOPS & NOTEBOOKS 
, AMBRA COMP CORP (N.A.) 36B-D 
213 AXONIX CORP 253 
527 FIRST INTERNATIONAL COMPUTER 521S 2 
217 GENOVATION, INC 253 
. IBM PC DIRECT CIL1-4B 
А JDR MICRODEVICES 249 
200-201 MICRO-INTERNATIONAL, INC 236 
529 MITAC INTERNATIONAL CORP 521S 23 
515 OLIVETTI SYSTEMS & NETWORKS (INT'L) 46-47 
а TEXAS INSTRUMENTS 77 
137 TEXAS INSTRUMENTS 78-79 
138 TOSHIBA AMERICA INC 111 
142 ZENITH DATA SYSTEMS 38-39 
143 ZEOS INTERNATIONAL 98-99 
14 МАК ORDER 
541 ALTEX ELECTRONICS 23550 2-3 


Category No. 

Inquiry No. Page No. 
e AMBRA COMP CORP (N.A.) 368-0 
a AMBRA COMP CORP (N.A.) 48-47 
e BYTE SHOW GUIDE {INT'L} 118-119 
180 COMPUTER DISCOUNT WAREHOUSE 224-225 
263 COMPUTERLANE UNLTD 243 
* IBM PC DIRECT CI1,1-4B 
188 JAMECO ELECTRONICS 239 
Ыы MCGRAW-HILL MANN CHAIR 236NE 4 
ө MCGRAW-HILL MANN CHAIR 23650 4 
200-201 MICRO-INTERNATIONAL, INC 236 
189 NEVADA COMPUTER 230 
539 PC OUTFITTERS INC 236NE 3 
15 MEMORY /CHIPS/ 

UPGRADES 
186-187 FIRST SOURCE INTL 228-229 
96 INTEL CORPORATION 20-21 
98 INTEL CORPORATION (N.A.) 52A-D 
188 JAMECO ELECTRONICS 239 
102-103 KINGSTON TECHNOLOGY 195 
206-207 LA TRADE 232 
153 MOTOROLA RISC DIVISION {N.A.) 16-17 
16 | MISCELLANEOUS 

HARDWARE 
255-256 BILBO INNOVATIONS 253 
176 CALIFORNIA PC PRODUCTS INC 207 
95 INTEGRAND RESEARCH 152 
208 PACIFIC COAST MICRO 226 
117-118 PC POWER & COOLING 55 
17  MODEMS/ 

MULTIPLEXORS 
501-502 BOCA RESEARCH INC 52185 
186-187 FIRST SOURCE INTL 228-229 
, JDR MICRODEVICES 249 
151-152 ZYXEL USA 177 
18 MONITORS & TERMINALS 
77-78 CTX INTERNATIONAL INC 163 
163 DATALUX CORPORATION 238 
101 KFC (N.A.) 198 
516 KUO FENG CORPORATION (INT'L) 65 
110-111 NANAO USA CORP (N.A.) 65 
129-130 SAMTRON DISPLAYS INC (N.A.) 108A 
155-156 SCEPTRE TECHNOLOGIES 135 
139-140 "VIEWSONIC 57 
19 MULTIMEDIA/CD-ROM 
61 ADAPTEC 97 
264-265 АТАТ PARADYNE 128-129 
146 CREATIVE LABS INC 83 
186-187 FIRST SOURCE INTL 228-229 
243-244 IMAGRAPH CORPORATION 253 
115 PASSPORT DESIGNS INC 205 
539 PC OUTFITTERS INC 236NE 3 
148-149 PROXIMA CORPORATION 107 
d SILICON GRAPHICS (N.A.) 137 
20 . PRINTERS/PLOTTERS 
506 COMPUTER FRIENDS 5215 13 
е HEWLETT-PACKARD 30-31 
- HEWLETT-PACKARO 49 
537 MANCHESTER EQUIPMENT CO 235NE 1 
135 TEKTRONIX 95 
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Category No. 
Inquiry No Page No. 
21 PROGRAMMABLE 

HARDWARE 
179 BUFFALO PRODUCTS 246 
83-84 DATA ACCESS CORP 189 
215 DATAMAN LTD 253 
85-86 ELIASHIM MICROCOMPUTERS 204 
512-513 FAST ELECTRONICS GMBH 91 
224 IO TECH 254 
s JDA MICRODEVICES 249 
530-531 MARX DATENTECHNIK GMBH 5215 18 
235 Z-WORLD ENGINEERING 254 
22 SCANNERS/OCR/ 

DIGITIZERS 
, APPLE COMPUTER INC 69, 71 
85-86 ELIASHIM MICROCOMPUTERS 204 
518 LIGATURE LTD 5215 8 
52 SECURITY 
503 CHERRY MIKROSCHALTER GMBH (INTL)198-199 
512-513 FAST ELECTRONICS GMBH 91 
530-531 MARX DATENTECHNIK GMBH 521S 18 
23 TAPE DRIVES 
71-72 COLORADO MEMORY SYSTEMS 19 
226 LAGUNA DATA SYSTEMS 254 
190-191 MICRO SOLUTIONS COMP PROD 231 
192-193 MICRO SOLUTIONS COMP PROD 233 
230 QUALSTAR CORP 254 
209 S. А. б. ELECTRONICS 240 
24 UPS/ 

POWER MANAGEMENT 
65 AMERICAN POWER CONVERSION 92-93 
258 BEST POWER TECHNOLOGY 211 
521-522 MINUTEMAN (INTL) 75 
117-118 PC POWER & COOLING 55 
25 BUSINESS 
150 CARDIFF SOFTWARE 194 
253 DESIGNER CHECKS 254 
» MICROSOFT CORPORATION 42-43 
116 PATTON & PATTON 202 
148-149 PROXIMA CORPORATION 107 
26 CAD/CAM 
66-67 AMERICAN SMALL BUSINESS COMP 200 
160-161 ARISTO GRAPHIC SYSTEMS 194 
98-100 INTERGRAPH 84-85 
234 WINTEK CORP 254 
27 | COMMUNICATIONS/ 

NETWORKING 
264-265 AT&T PARADYNE 128-129 
237 BEAME & WHITESIDE SOFTWARE 255 
147 BEAME & WHITESIDE SOFTWARE (N.A.) 45 
504-505 COMPEX INC 52157 
87-88 FRONTIER TECHNOLOGIES 114 
90-91 FUTURESOFT ENGINEERING 130 
544 LANSOURCE 5215 6 
112 NOVELL, INC (N.A.) 185 
119 PERSOFT INC 209 


Catogory No. 
Inquiry No Page No. 
210 PRISMAOFFICE CORPORATION 256 
173-174 ROBERTSON-CARUSO & ASSOCIATES 52 
266-267 SMITH MICRO SYSTEMS & SOFTWARE 203 
157 SOFTARC 102 
534 SOLID COMPUTER GMBH (INTL) 185 
525 WALKER, RICHER & QUINN (INT'L) CIV 
175 Z-CODE SOFTWARE (N.A.) 36A 
28 DATA ACQUISITION 
220-221 НЕМ DATA CORPORATION 254 
519-520 NATIONAL INSTRUMENTS 5215 14 
29 DATABASE 
83-84 DATA ACCESS CORP 189 
214 COMPUTERWISE 255 
t MICROSOFT CORPORATION 6-7 
341 ENGINEERING/ 

SCIENTIFIC 
99-100 INTERGRAPH 84-85 
144-145 ITERATED SYSTEMS 76 
33 GRAPHICS 
160-161 ARISTO GRAPHIC SYSTEMS 194 
254 EMATEK 255 
204-205 LEAD TECHNOLOGIES 246 
110-111  NANAO USA CORP (N.A.) 65 
115 PASSPORT DESIGNS INC 205 
148-149 PROXIMA CORPORATION 107 
35 MAIL ORDER 
180 COMPUTER DISCOUNT WAREHOUSE 224-225 
38 ON-LINE SERVICES 
450 BIX 269 
73 COMPUSERVE 125 
^ COMPUSERVE (N.A.) 124А-В 
* LAL COMMUNICATIONS 256 
39 OPERATING SYSTEMS 
04 ІВМ PERSONAL S/W PRODUCTS 120 
112 NOVELL, INC (N.A.) 185 
123 ONX SOFTWARE SYSTEMS LTD 182 
124 OUARTERDECK OFFICE SYSTEMS 50 
173-174 ROBERTSON-CARUSO & ASSOCIATES 52 
40 PROGRAMMING 

LANGUAGES/TOOLS 
172 ANGOSS SOFTWARE INTERNATIONAL 165 
69-70 BORLAND INTERNATIONAL 15 
е COPIA INTERNATIONAL LTD 196 
170-171 CRYSTALOGIC INC 116 
е IBM PERSONAL S/W PROD (EUROPE) 5215 24A-H 
104 LAHEY COMPUTER SYSTEMS 208 
204-205 LEAD TECHNOLOGIES 246 
177 LIIKKUVA SYSTEMS INTERNATIONAL 60 
109 MICROWA Y 112 
178 OBJECTS, INC 186 
523 PHAR LAP SOFTWARE INC 5215 9 
153 POWERSOFT CORPORATION (N.A.) 108D 
131 SEQUITER SOFTWARE INC 117 


Catagory No. 

Inquiry No Page No. 
141 WATCOM 33 
41 SECURITY 

54 ALADDIN KNOWLEDGE SYSTEMS 87 
154 DALLAS SEMICONDUCTOR 131 
85-86 ELIASHIM MICROCOMPUTERS 204 
510-511 EUTRON 521S 20 
512-513 FAST ELECTRONICS GMBH 91 
530-531 MARX DATENTECHNIK GMBH 5215 18 
126 RAINBOW TECHNOLOGIES 59 
524 SOFTWARE SECURITY 5215 11 
164-165  WIBU 52 
43 SOFTWARE DUPLICATION 
211-212 AXIOMATIC 256 
210 PRISMAOFFICE 256 
45 UNIX 

92 COMPUTER QUICK 201 
Р COPIA INTERNATIONAL LTD 196 
B9 FRAME TECHNOLOGY (N.A.) 118-119 
92 HUMMINGBIRD COMMUNICATIONS 201 
158-159 INFORMATION FOUNDATION 221 
535-536 INTERSTELLAR SYSTEMS LTD 5215 22 
533 LABTAM 5215 12 
175 Z-CODE SOFTWARE 36A 
46 UTILITIES 

64 ALADDIN KNOWLEDGE SYSTEMS 87 
197 ALLMICRO 227 
170-171 CRYSTALOGIC INC 116 
196 MICRO 2000 234 
198-199 MICRO HOUSE 241 
251-252  MICRODATA 251 
122 PKWARE INC 160 
47 WINDOWS 

P COPIA INTERNATIONAL LTD 196 
87-88 FRONTIER TECHNOLOGIES 114 
216 GAMMA PRODUCTIONS 256 
92 HUMMINGBIRD COMMUNICATIONS 201 
177 LIIKKUVA SYSTEMS INTERNATIONAL 60 
s MICROSOFT CORPORATION 23-27 
110-111 МАМАО USA CORP (N_A.) 65 
238 PACIFIC SOFTWORKS 256 
119 PERSOFT INC 209 
173-174 ROBERTSON-CARUSO & ASSOCIATES 52 
45 WORD PROCESSING/DTP 

89 FRAME TECHNOLOGY (N.A.) 118-119 
518 LIGATURE LTD 5215 6 
49 BOOKS/PUBLICATIONS 

£ OSBORNE MCGRAW-HILL 166-167 
51 MISCELLANEOUS 

- BYTE BACK ISSUES (INTL) 143 
BYTE DECK 206 
* BYTE EDITORIAL SURVEY 245 
е ВҮТЕ 50В МЕЅЅАСЕ 208 
, BYTE SUB PROBLEM 521S 24 
t DATAPRO 144-145 
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For more information on any of the companies covered in articles, columns, or news stories 

in this issue, circle the appropriate inquiry number on Your Direct Link Card. Each page number refers to 
the first page of the article or section in which the company name appears. IS pages appear only in the 
International edition. 


Inquiry No. Page No. 
Å 
Acronics 133 
Actix 133 
1448 Adaptec 28 
Adept Scientific 5215-3 
Micro Systems 
Adobe Systems 28 
1340 Agile 212 
1333 Ава Research 212 
AMD 14 
1117 Anderson Jacobson 168 
Apertus Technology 28 
Apple Computer 14, 28, 60, 183, 187 
1331 Applied Concepts 212 
1308 Apropos 216 
1118 A Archtek America 168 
Ares 28 
1058 Ark Angles 5218-15 
AT&T 28, 80 
1119 AT&T Paradyne 168 
m ATI Technologies 133, 168 
1342 Axonix 212 
1425  Aydin Controls 526-3 
B 
Banyan 51 
Ball Atlantic 28 
BeliSouth Cellular 28 
Berkeley Systems 197 
1062 Blue Earth Research 212 
1105 Boca Research 168 
Borland Intemational 18, 28, 191 
1091  Brightwork Development 121 
1306 Bristol T 216 
1156 Broderbund Software 197 
1149, The BSE Co. 197, 212 
345 
C 
Cabletron 28 
1067 Саі Com Products 212 
1318 Calera Recognition Systems 216 
California Software 28 
uw Cambridge Telecom 168 
1080 Capital Equipment 147 
1121 Technologies 168 
ram 80 
1094 Central Point Software 121 
1428 Chase Research 5215-3 
CheckPoint Software 28 
Technologies 
1271 Cheyenne Software 216 
Chips & Technologies 133 
Cogent Data Technologies 28 


1283 
1307 
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Comdial Enterprise Systems 80 


Comms Direct 5218-3 
Compag Computer 80, 133, 168 
Compendium Research 216 
Computer Associates 187 
Control Data 62 
Corel 216 
Corporate Memory Systems 103 
CoStar 212 
Creative Interaction 216 
CyberSale 28 
Супх 14 
D 

Dalanco Spry 212 
Danware Data 5215-15 
Data Encryption Systems 5215-3 
Dataquest 80 
Data Translation 147 
DaVinci Systems 103 
DDU Software 5215-15 
DEC 14, 28, 62, 80, 103, 153 
Desaware 216 
Desktop Data 103 
Dialogic 80 
Diamond Computer Systems 133 
Dictionary Software 103 
Digicom Systems 168 
Digitalk 187 
Digital Light & Color 216 
DK&A 216 
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inquiry No. Page No. 
E 
1312 Easel 18, 187, 216 
1146 Eastman Kodak 197 
1298 Eclipse Software 216 
1441 Et Cetera Distribution 5215-3 
1130 E-Tech Research 168 
1466 Excess System 5215-15 
F 
1439 Facit 5215-3 
Farallon Computing 28 
1317 FastTrax International 216 
1326  FiekdWorks 212 
Fore Systems 28 
Frontier Software Development 28 
1092 Frye Computer Systems 121 
Fujitsu 62, 80 
© 
1150 Gametek 197 
1108 General Datacomm Industries 168 
General Magic 183 
1305 Geocomp 216 
1123, Global Village 168, 212 
1335 Communications 
GPU Service 80 
1304 Greenleaf Software 216 
GTE Vantage Solutions 103 
GUldance Technologies 187 
1109 СУС Technologies 168 
H 
HavenTree Software 103 
1110 Hayes Microcomputer 80, 168 
Products 
1079 НЕМ Data 147 
1089 Hewlett-Packard 14, 62, 103, 
147, 153. 161, 183, 197 
Honzons Technology 121 
Hughes LAN Systems 28 
1344  Husco Engineering 212 
1154 Hyperbole Studios 197 
1 
1297 lamb« Software 216 
1088 IBM 14, 28, 62, 80, 103, 141, 183 
Logix 187 
1446 Imagine Graphics 5215-3 
Inference 18 
1060 InFocus 212 
1310 Inner Media 216 
1483 Instant Access 5215-15 
Intemational 
Integrated Device Technology 28 
1093 Intel 14, 28, BO, 121, 191 
n Intelligent instrumentation 147, 216 
1147 Interactive Image Technologies 197 
Interactive Information Systems 80 
Interleaf 62 
1481 Intemational Computer 5215-15 
Systems 
Intersotv 28 
1288 Island Software 216 
Isocor 28 
1464 Іхопе! Automation 5218-15 
J 
1424 Jaguar Communications 5215-3 
1452 JBA Intemational 5215-15 
Jenser-Jones 28 
К 
Kai 133 
Kaleida 28 
11312 Kidasa Software 216 
1436 KYE Systems 5215-3 
L 
1078 Technologies 147 
1285 LandCADD Intemational 216 
1090 LAN Support Group 121 
1465 Liant Software 5218-15 
1064 Lion Computers 212 
Lockheed Missile and Space 62 
Lotus Development 28, 80 
1315 Lucid 216 


inquiry No. Page No. Inquiry No. Pago No. 
M 1284 Ray Dream 216 
1322 Recognita Corp. of America 212 
Magic Soman 28 1432 Responsive Systems 5215-3 
Make Systems 28 стан 80 
1085 Matrox Graphics 133 
Maxtor 28 S 
MCI Telecommunications 28 
1423 Media Reproduction sasa | ME Жы 191,006 
d — Vision he The Santa Cruz Operation 153 
c ER поз 187 | 1316 SBT Accounting Systems 216 
i - E: "463 | 1293 Scientific Endeavors 216 
We ee 1454  Scitechnics 5215-15 
1302 Micro Map & CAD 216 C سا‎ 
1297 Micron Computer 212 | 1422 Sharp Electronics 168, 5215-3 
1155 Microsoft 18, 28, 80, 103, 168, 1328 Shiva 212 
1427 MicroTouch Systems "Sama | 1445 Silo چ‎ 
ғ : nformationssysteme 
поретка vs Sierra Semiconductor 80 
1435 Mitac 5215-3 Silicon Graphics 62. 161 
1338 Momentum Data Systems 212 Simpact Associates ' 80 
1276 Morice Kem Systems de 1341 Smart Modular Technologies 212 
: 1157 SmartTek Educational 197 
1431 MultiMedia Today 5215-3 1301 ic Solutions 216 
1124 Multi-Tech Systems ж |0 uM n 
N 1286 Software Developmeni Systems 216 
1077 National Instruments w | oe D oic rr. 
1295 Nestor 216 1336 Solectek 212 
Veni lb ad 28 | 4311 Spider Island Software 216 
etFrame Systems 2B 1279 S 216 
1275 NeuralWare 216 ork 133 
NexGen | 14 53 133 
"-— — еч 52153 | 1329 Storage Dimension 212 
Hands Software 1082 Strawberry Tree 147 
1455 Nomis 5215-15 SunDisk 28 
1152 Northam Telecom BO, 197 
1095 Novell 18,28,51, 80, 103, 121,187 | qa Биро ЗӨТ at? 
0 SunSoft 14 
Oberon Software 18 1115 = 28 =- 
1063 Ocean Information Systems 212 Symplex Communications ' 28 
сера 28 | 1470 Synopsys Scientific Systems 5219-15 
1429 Olivetti 5215-3 SynOptics 28 
1327 Olympus Image Systems 212 
1084 id Technology 133 T 
1460 Oxford = 5215-15 Taligent 183 
ts 
1467 Oxdord University Press 5215-15 | E Тао Systems sain 
P Telco Systems 28 
einai $ | 1161 menm 197 
` oP Texas instruments 28, 103, 133 
OA 1459 Topline Software 5215-15 
1148 РС Dynamics 197 Taa hinaia Аз 
ни маш» 21 | 1282 TouchStone Software 216 
1430 Pegasus к Brunner saiga | 1462 Traffic Software 5215-15 
und Fas 1475 Trio Systems Europe 5215-15 
1274  PenMetrics 216 U 
1125  Penril Datability Networks 188 
1281 · Phar Lap Software 216 EH em ина " a 
1278 Physics Academic Software 216 x - in иа o! Texas 
1330 PLI 212 
1284 Polaris Software 28, 216 1453 User Interface Technologies 5215-15 
Powersoft 103, 187 V 
а Practical Peripherals 168 Vidar 62 
Preferred Systems 28 | 1097 VisiSoft 121 
1065  PreMax Electronics 212 Visual Solutions 187 
1287  Probots 216 W 
1314 Prodea Sottware 216 
1325  Promark Technologies 212 | 1272 Watermark Software 216 
1469 Protek 5215-15 Weitek — 133 
1320 Proxim 212 Western Digital 2B 
1456 Psion 5215-15 WordPerfect 28 
Q X 
1321  QualT 212 1319  Xedia 212 
Quantum Effect Design 28 1300 Xing Technology 216 
1061 Quat 212 Xircom 28 
R 7 
1114 Васа! Datacom 168 1116 Zoom Telephonics 168 
1433 Radcom 5215-3 1126 Z 168 
Ramtron 28 1127 ZyXel 80, 168 
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questions, call us at 1-800-695-4775 (voice). Or fax us at 617-491-6642. 

Send Internet mail to info@bix.com. Windows users can order BlXnav, our graphical 

interface for BIX, for easy point and click access. Details are available during registration. 
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Under the 5 for Free plan, daytime rates (59/hr.) apply lor access during prime tima hours. The 5 for Free offer is valid for Iival-lime members only. 


Circle 450 on Inquiry Card. 


The Internet connects you with 
more than 10 million people , at 
universities, companies, and other 
online services. Now, get full access 
to the Internet free of charge when 
you subscribe to BIX! You'll also 
get expert assistance from BIX 
moderators who can help you find 


your way around the Internet. 


These experts can guide you through 
the many services and features 
available, and help you find the 
information you're looking for. 
Anytime you need help, just join our 
special 'internet' conference and get 
fast answers to your questions. 


As you become more familiar with the 
Internet, you'll be able to download 
files from all over the world using FTP, 
connect to other sites and services 
through telnet, read and reply to 
Usenet Newsgroups, access utilities 
like finger and whois, and much more! 
BIX and the Internet together provide 
the largest and most effective technical 


resource for computing professionals. 


And with over 600 local access 
numbers in the U.S., plus telnet access 
via the Internet, BIX makes it easy to 
connect. Try BIX today through our 
special 5 for Free offer - and become 
part of the top technical team! 


If you сан hack ії 


Andy Reinhardt 


Call in the Feds 


The U.S. government must 
mot shirk its regulatory 
responsibilities regarding the 
data highway 


any of the letters I received about my 
article on the data highway (“Building 
the Data Highway,” March BYTE) 
said that the government shouldn’t be 
involved. Sharing the assumption that the government 
is incompetent, they argued that the Feds shouldn't cre- 
ate, manage, or even regulate the data highway. Nowhere 
did I glean any historical perspective: That the very con- 
cept of a data highway wouldn't be in the offing if not for 
government-funded research of previous-generation proj- 
ects, which launched the Internet and helped create many 
of today's communications systems. Nor did anybody 
acknowledge other successful federal projects, such as the 
interstate system or the space program. 

Clearly, the federal government is capable of massive 
projects. In fact, its involvement may be essential when 
an undertaking is larger than any state, corporation, or 
consortium can manage. Yet, from President Clinton on 
down, policymakers in Washington are taking a "prag- 
matic” approach to the data highway, promoting a private 
model with public oversight. By granting such a huge 
opportunity for power and profits to the private sector, we 
have a right as a society to demand, in return, confor- 
mance with certain standards and practices. 

What ought to be the proper role of the government in 
the data highway? It's a threefold proposition: helping to 
set technical specifications, protecting constitutional 
rights, and ensuring equality of access. All three are well 
founded in media and telecommunications law. The gov- 
ernment's role need not expand. The current relation- 
ships among the government, private enterprise, con- 
sumers, and nonprofit groups will persist. 

Given its power of regulation, especially over com- 
munications channels, the government could cmploy a 
number of business models. The Bell System grew up 
as a regulated monopoly and is now an oligopoly, cable 
franchises are renewable monopolies, and cellular rights 
are duopolies. But for the data highway, the model should 
be diversity. The promise of a switched, digital world is 
freedom of choice: One moment you might be hooked 
into a free government database, the next to a private 
mail carrier, and the next to an unregulated, premium- 
priced entertainment channel. There will be low-cost and 
high-cost services, the equivalent of choosing between the 
U.S. Postal Service and Federal Express. 

The trickiest policy question is how to ensure univer- 
sal access. If data-highway access requires something 
more sophisticated than an inexpensive telephone, the 
cost of getting on-line may be prohibitive for some. Tele- 
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phones and TVs aren’t subsidized today, but if using the 
data highway becomes an essential aspect of citizenship, 
devices will need to be made available to everybody, re- 
gardless of means. 

As for service access, the dilemma is what level ought 
to be considered an acceptable minimum. The solution is 
to follow the lead of cable, where differing rungs of ser- 
vice range from a mandated minimum through premi- 
um and pay-per-view. Very inexpensive services might 
include access to community BBSes, use of a local li- 
brary, the ability to contact government agencies (e.g., for 
permits), and the ability to access commercial services 
paid for by the provider (e.g., dial-a-pizza). And you 
could send the electronic equivalent of a postcard or let- 
ter or, for more money, multimedia or encrypted mail. 

Some people won’t be able to afford the combined 
cost of an access device and service, or won’t want the 
data highway reaching into their homes. For them, to- 
day’s pay telephones and bars showing sports channels 
will be supplemented by neighborhood information 
kiosks. The data highway will be far more diverse than 
anything we can imagine today. 

But Washington policymakers must be the ultimate 
arbitrators between possible conflicting private interests. 
I believe the profit opportunities are so great, the poten- 
tial for power so strong, that the government could extract 
greater concessions from data-highway players than it 
has proposed over fear that stringent regulation will crip- 
ple private initiatives in building the data highway. If 
this scares off some potential players, so be it: Creating 
a new information infrastructure for the twenty-first cen- 
tury is not a job for the faint of heart. If we are to fully en- 
joy the benefits of the data highway, without sacrificing 
an unacceptable amount of social control, we need to set 
the terms now and be vigilant that they are adhered to. Ш 


Andy Reinhardt is BYTE's West Coast bureau chief. He can be 
reached on MCI Mail at 536-9124 or on the Internet or BIX at 
areinhardt(G bix.com. 
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ACTIVE MATRIX AND DUAL-SCAN COLOR FOR UNDER $3000 


DELI? LATITUDE" 


52999 


BUSINESS LEASE: $111 /MO. 


| DELL BEST BUY | 


DELL LATITUDE MOBILE 
POWERPACK 


3259 


BUSINESS LEASE: $100/MO. 


DELL LATITUDE 


52199 


BUSINESS LEASE: $81/MO, 


e AMB RAM 
e 260MB HARD DRIVE 


e 84” ACTIVE MATRIX 
TFT COLOR DISPLAY 


ORDER CODE #600003 


e ВЛАВ RAM 
e 170MB HARD DRIVE 


• 95" DUAL SCAN STN 
COLOR DISPLAY 


el 4.4 FAX MODEM 

© EXTRA BATTERY 

e ATTACHE CARRYING CASE 
ORDER CODE #600004 


e 4MB RAM 

e 170MB HARD DRIVE 

e 9.5" DUAL SCAN STN 
CCOXCR DISPLAY 

ORDER CODE #&00005 


FEATURES COMMON TO 
THESE CONFIGURATIONS: 


J33MHz PROCESSOR 


LOXCAL BUS VIDEO WITH 
512K УКАМ 


e TYPE ПИШ PCMCIA 
3.5" DISKETTE DRIVE 
е NiMH BATTERY 

e MS-DOS 6.2/WINDOWS 3.1 


е DIMENSIONS: 
8.6" xil x LZ 


e WEIGHT: 6.4 LBS. 


e COMMWORKS 
[5 COMMUNICATION TOOLS 
IN 1 PACKAGE) 


« AMERICA ONLINE 
e RADIOMAIL 


If you happen to find a notebook that can do more for less, and has 


INTEL® 1486” SX SEENHAINCED 


dedicated notebook support, kick your heels together. And then buy it. 
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To Order, Call 


800-624-6113 


HOURS: MON-FRI Z7AM-9PM CT * SAT IOAM- 6PM CT = SUN 12PM-5PM CT 
CANADA* 800-668-3021 
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BOMHz PENTIUM 
BEST BUY 


DELL DIMENSION XPS P60 
PENTIUM 60MHz SYSTEM 


52099 


BUSINESS LEASE: $96/MO. 
ORDER CODE #500020 

• 8MB RAM 

e 528MB HARD DRIVI 

VS1 5 MONITOR (15" CRT, NII 

e PCI VIDEO CARD WITH IMB 
VIDEO RAM 

e 2X MULTIFSESSION CD ROM DRIVE 

e 256KB EXTERNAL CACHE 

e ONE DISKETTE DRIVE [3.5*) 

e SPACESAVER KEYBOARD 


e MS-DOS 6.2/MICROSOFT 
WINDOWS 3.1 /MOUSE 


[PICTURED SYSTEM) 


TOM SX 
NETWORK NODE 


DELL DIMENSION 4335V 
i486 SX 33MHz SYSTEM 


51199 


BUSINESS LEASE: $44/MO. 
ORDER CODE #300038 

e AMB RAM 

• 210MB HARD DRIVE 

• VGA BOO MONITOR (14" CRT) 

e ACCELERATED LOCAL BUS VIDEO 

e ONE DISKETTE DRIVE (3. 5") 

e SPACESAVER KEYBOARD 


e MSDOS 6.2/ MICROSOFT 
WINDOWS 3.1 /MOUSE 
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STILL NO SCREAMING 
CUS 


TOMERS. 


In their annual quest for the desktop PC with the 
highest customer satisfaction in the business, J.D. 
Power and Associates recently surveyed 1,956 business 
users of desktop PCs? What did 
they discover? Dell owners were 
the most satisfied, which meant 
Dell earned the “J.D. Power and 
Associates Highest Customer 
Satisfaction Among Desktop PC Users Award” for 1993. 

So what makes Dell’s customer support so different? 
We like to think it’s programs like SelectCare?" which 
lets you choose different levels of support and pay for 


only as much as you need. Or there's our guaranteed 
next-day, on-site servicc^ which will put a real live 
person at your desk. 

To get this outstanding service and support, call 
Dell today. Your PCs will scream. But you wont. 


DOLL 


To Order, Call 


800-247-2097 
| Keycode &11EB] | 


HOURS: MON-FRI 7AM.9PM CT * SAT IOAM-6PM CT * SUN 12PM-SPM CT 
CANADA* 800-668-3021 
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MS OFFICE 


DELL DIMENSION 466V 
1486 DX2 66MHz SYSTEM 


2999 


BUSINESS LEASE: $89/MO. 
ORDER CODE #300030 

> SMB RAM 

e 528MB HARD DRIVE 

e VSI5 MONITOR (15° CR, NI] 

e ACCEIFRATED IOCAI BUS VIDEO 


WITH PEAVEY" ' PEAKER 
© ONE DISKETTE DRIVE (3.57 
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-D ROM, QUICKEN 
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100MHz DX4 


DELL DIMENSION XPS 41 00V 
i486 DX4 I00MHz SYSTEM 


52199 


BUSINESS LEASE: $81/MO. 
ORDER CODE #400013 


e 8MB RAM 
340MB HARD DRIVE 

e ENHANCED IDE 

* 514 MONITOR (14” CRI, NI) 
LMB VL VIDEO CARD 

256KB EXTERNAL CACHE 

e ONE DISKETTE DRIVE (3.5"] 

» SPACESAVER KEYBOARD 


e MS-DOS 6.2/ MICROSOFT 
WINDOWS 3.1/MOUSE 


90MHz PENTIUM 
BEST BUY 


DELL DIMENSION XPS P90 
PENTIUM 90MHz SYSTEM 


52099 


BUSINESS LEASE: $107/MO. 
ORDER CODE #500017 


e BMB RAM 


214% J A5 IAPD DR = 
e ENHANCED IDE 
e V515 MONITOR [15" CRI, М 
e PCI VIDEO CARD WITH 1MB 
VIDEO RAM 


e 2X MULTSESSION CI 


e 256KB EXTERNAL CACHE 


ONE DISKETTE DRIVE [3.5"] 
SPACESAVER KEYBOARD 


MS-DOS 6.2/MICROSOFT 
WINDOWS 3.1/MOUSE 


66MHz DX2 


DELL DIMENSION 466V 
i486 DX2 66MHz SYSTEM 


51899 


BUSINESS LEASE: $70/MO. 
ORDER CODE #300019 


e BMB RAM 
© 340MB HARD DRIVE 
e V$15 MONITOR 115’ CRI, NI) 


e ACCELERATED LOCAL BUS VIDEO 
e ONE DISKETTE DRIVE (3.5") 
© SPACESAVER KEYBOARD 


* MS-DOS 6.2/MICROSOFT 
WINDOWS 3.1/MOUSE 


DELL DIMENSION Xf 
PENTIUM 90MHz SY 


SZIN 


BUSINESS LEASE: $9¢ 
ORDER CODE #500C 
e 8MB RAM 
e 540MB HARD DRIVE 
e ENHANCED IDE 
e V5l4 MONITOR [14" 


e PC] VIDEO CARD WII 
VIDEO RAM 


e 250KB EXTERNAL СА 
e ONE DISKETTE DRIVE 
e SPACESAVER KEYBOA: 


e MS-DOS 6.2/MICRC 
WINDOWS 3.1/MO 


DELL DIMENSION 4 
1486 5X2 50MHz S1 


51395 


BUSINESS LEASE: $52 
ORDER CODE #300С 
• ДМВ RAM 
e 210MB HARD DRIVE 
e SVGA MONITOR (14^ 
• ACCELERATED LOCAL 
e ONE DISKETTE DRIVE 
e SPACESAVER KEYBOA' 


• MS-DOS 6.2/MICRC 
WINDOWS 3.1/MQO: 
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NEC 
3K CD ROM 


64-BIT 
LOCAL BUS VIDEO 


TEB ENHANCED 
IDE DRIVE 


DELL DIMENSION " XPS P90 e SMB RAM e 256KB EXTERNAL CACHE 
PENTIUM" 90MHz SYSTEM e 1GB ENHANCED ОЕ HARD DRIVE e ONE DISKETTE DRIVE (3.5"] 
ы e V515 MONITOR [15" CRT, NII e SPACESAVER KEYBOARD 
52 H] 9 9 e 64 ВЛ #9 PCI 2МВ VRAM e MS-DOS® 6.2/MICROSOFT® 
VIDEO CARD WINDOWS” 3.1 /MOUSE 
BUSINESS LEASE®: $130/MO e NEC 3X CD ROM DRIVE ORDER CODE #500018 
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Our new Pentium comes complete with a high-speed PCI bus so 
you can get screaming performance out of all your business applications. 
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To Order, Call 


800-348-6156 


HOURS: MON-FRI ZAM 9PM СТ ” SAT IDAM-6PM CT * SUN 12PM-5PM CT 
CANADA” 800-668-3071 


